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RIHAND DAM, U.P. 
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CRANE trailers for loads from 2 tons to 
200 can be seen in action throughout 

the world. Their ability to operate under 
extreme weather and topographical 
conditions is the result of many years’ 
experience in engineering the finest 
trailers ever to carry the mightiest loads. 
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BOMBAY 
CALCUTTA 


MADRAS 


NEW DELHI 
KANPUR 
BANGALORE 


AHMEDABAD 


COIMBATORE ‘A trusted name’ 
nn LTD 
ASANSOL ab | ¥ 


RALLI HOUSE 16 HARE STREET POST BOX 702 CALCUTTA § 
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SIEMENS 
INDIA 


OWER FOR PROGRESS 


The Siemens Organisation makes significant contributions 
to every aspect of the electrical industry. 


Siemens offer a wide range of equipment to generate, 
convert and convey electric power—to scale power down 
into the microwatt range and to step it up to the 
megawatt range. 


All these Siemens products are backed by over a century's 
experience in all spheres of electrical engineering. 


Equipment manufactured in India in collaboration with 
independent Indian Enterprises, under Licence Siemens 
Germany, includes Motors, Transformers, PVC Wires 

and Cables, Paper Insulated Cables, Switchgear, Meters, etc. 







SIEMENS ENGINEERING & MANUFACTURING CO. OF INDIA LTD. 
BOMBAY * CALCUTTA * NEW DELHI * MADRAS * BANGALORE * VISAKHAPATNAM 
AHMEDABAD * LUCKNOW * NAGPUR - HYDERABAD * TRIVANDRUM - ROURKELA 


—- hi 


SIEMENS & HALSKE AGeSIEMENS-SCHUCKERTWERKE AG 
BERLIN - MUENCHEN + ERLANGEN 
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JOY-VOLTAS Drill No. 12 B 


Skid mounted with Hydraulic Retraction. 
Four Speed Transmission, choice of 
Screw feed or Hydraulic Swivel heads. z 

Capacity Range 1250 ft. ex, 1000 ft. Ax or 2 
1350 Ex 1200 ft. ax 750 ft nx. j 


JOY-VOLTAS Drill No.7 


Available with Screw or Hydraulic Swivel heads. 
Capacity 500 ft. Ex or 250 ft. Nx 
Choice of built-in High Pressure Pump 


‘JOY-VOLTAS 


DIAMOND CORE DRILLS | 











JOY-VOLTAS Diamond Core Drills have _phenomenal versatility, enormous 

reserve strength and dismantling arrangement for easy transport. Made | 
by Voltas Limited in collaboration with Joy Manufacturing Company, f 
U.S.A., these Drills are rugged, heavy-duty machines built for efficient 
drilling in all formations at low cost. 


Joy drilling accessories are also made by Voltas. r 








re the first to manufacture Diamond Core Drills in India 

nom 
5 VOLTAS LIMITED, Head Office: Bombay 1 | 
- Calcutta * Madras * New Delhi + Bangalore * Cochin * Ahmedabad * Secunderabad ‘4 
= Kanpur * Nagpur: Jaipur * Bhopal * Vijayawada * Patna * Dhanbad * Ranchi | 

b Pisin P FOE GRO LOE 
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START WITH 
@® ERSKINE HEAP 


OIL IMMERSED 
STARTER 
TYPE SD-10 














MANUFACTURED 
IN INDIA 


| TT 


by 
contact Kilburns 
KILBURN & CO. LTD. 


Agency Department, 2, Fairlie Place, Calcutta-| 





AHMEDABAD BANGALORE BOMBAY COIMBATORE KANPUR MADRAS 


Post Box No. 1065 Post Box No. 10 Post Box No. 565 Post Box No. 763 Post Box No. 286 Post Box No. 1700 
NAGPUR NEW DELHI RANCHI SECUNDERABAD TEZPUR 
Post Box No. 79 Post Box No. 166 Post Box No. 54 Post Box No. 71 P.O. Tezpur. 


PSKL-60B/1 


Field Office DISHERGARH, Dist. Burdwan, West Bengal. 
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For trouble-free steam raising in all applications 


calling for rigid specifications, Electric Resistance 


os R Ww Weld tubes are in every respect equal to 
9 * * 


corresponding seamless tubes. High frequency 


BOILER current ensures efficient welding, and 


normalising is carried out in controlled 


atmosphere furnaces to produce a ductile tube 
UBES with a smooth, blue finish. 








S 





a 





LOCO MARINE LAND 
We supply E.R.W. loco = Our E.R.W. tubes meet 2 Our E.R.W. tubes for land 
boiler and superheater = all the tests specified by = boilers are accepted by the 
tubes from our Jamshedpur = Lloyd’s Register of Shipp- 2 D.G.S. & D. and comply 
Works to meet the bulk 2 ing. Indian Tube is on 2 with the Indian Boiler 
of the Indian Railway’s = Lloyd’s Register of Shipp- 2 Regulations. We also carry 
demand. These tubes meet = ing’s list of approved 2 ready stocks of this cate- 
all the technical require- S manufacturers. gory at our Warehouses, 
ments of Indian Railways. 


[ON PERE concen muse | 


ITC 
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The set of three generators above—each generating 
133,000 kVA—is the second largest of its type in 
the world. 

it has been installed in Japan’s newest power 
development project, the Okutadami Power Station. 
The mammoth power transformers with a capacity 
of 300,000 kVA are also destined to boost prosperity 
for homes and industries. 

They were both built by Toshiba, where 45,000 skilled 
scientists and technicians are daily translating 85 
years experience into better living through electronics. 
For information about any type of electrical equipment, 
be sure to consult Toshiba. 


TOKYO SHIBAURA ELECTRIC CO., LTD. 


Tokyo, Japan. Cable: TOSHIBA TOKYO 


‘Contributing 


to 
your 


better 


living! 





GENERAL ELECTRIC 


(U.S.A.) ‘ 





Equipped America’s Largest Atomic Power Plant 















































Commonwealth Edison Company’s Dresden Nuclear Power Station near Chicago, 

Illinois, reached full power operation for the first time on June 29, 1960. 

This General Electric designed and built power station is the LARGEST Atomic Power 

Plant in the U.S. Upon attainment of full-power operation, it sent 180,000 Kilowatts of 

electricity over transmission lines into Chicago and Northern Illinois. 

It is estimated that 66 tons of uranium dioxide could fuel the station at full capacity for 
} years. A coal-fired plant would consume about 2,000,000 tons of coal. 

General Electric (U.S.A.) is also supplying a nuclear reactor for West Germany’s first 

atomic power station and a 12,500 KW (E) power demonstrator reactor for Japanese 

Atomic Energy Research Institute. General Electric is also the prime contractor for a 
150,000 KW nuclear power station now under construction near Naples, Italy. 

General Electric is engaged in full-time atomic research activities — developing nuclear 

‘Teactors and other atomic products for use in many fields. It is only from such research 

that there will emerge new discoveries...new developments to enrich modern civilization 

with new and better products. 


Progress !s Our Most Important Product 


GA ELEC C 
U.S.A, 
INTERNATIONAL GENERAL ELECTRIC CO. (INDIA) PRIVATE LIMITED Bombay * Calcutta - New Delhi * Madras 
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The taper takes all the loads 





EACH WHEEL CARRIES 25 TONS 
ON TIMKEN TAPERED ROLLER BEARINGS 


This unusual machine handles and installs 68-ton 
sections of precast concrete pipe. It rolls into the pipe 
with its front wheel elevated, then ‘“‘walks” on to the 
wheel, does not crush the pipe edge. When it lifts the 
pipe each of the six wheels carries 25 tons. The wheel 
manufacturer, Kay-Brunner Steel Products, Inc., Los 
Angeles, Calif., U.S.A. wanted to be sure the machine 
would handle these tremendous loads. That’s why 
they mounted two Timken tapered roller bearings in 
each wheel hub for rigidity and adjustability. 

Because of their tapered design, Timken bearings take 
all radial and thrust loads. The full-line contact of 
Timken bearing races and rollers gives them extra 


Exclusive Industrial & Railway Distributor: 


William Jacks & Company, Ltd. 


Bombay 


load-carrying capacity. 

Look for Timken bearings on the machines you buy. 
Specify Timken bearings for the machines you build. 
And let our engineers work with you to help you get 
the most for your bearing expenditure.“ The Timken 
Roller Bearing Company, Canton, Ohio, U.S.A. 
Cable: “TIMROSCO”’. 


Industry rolls on 


TIMKEN | 


PEGISTERED TRADE MARK 


tapered roller bearings [= 





manufactured in Australia, Brazil, Canada, England, 
France and U.S.A. 


¢ Calcutta * Madras * New Delhi. 
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THE HARLAND ENGINEERING CO. LTD. 


Water Turbines — Generators 
Roto & Free Discharge Valves — Trash Rakes 
Boiler Feed and Circulating Water Pumps 
Submersible and Shaft Driven Borehole Pumps 


METALOCK (INDIA) PRIVATE LTD. 


Specialised Cold Process Precision Repairs 
To Fractured and Broken Castings and Machinery 


CAMBRIDGE INSTRUMENT CO. LTD. 


Precision Instruments 
For Temperature Measurement & Control 
Electro-Chemical Measurement — Electrical Measurement 


BIRD & CO. (PRIVATE) LTD. 


AGENCY DEPARTMENT 
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HicH Vo.tace Eouipment & Line MATERIAL 


ISOLATORS & 
AIRBREAK SWITCHES 


(ROBUST DESIGN FOR ENDURING SERVICE) 











e From || KV to e Mechanical 
220 KV Interlocks 

e Current Ratings e Electrical Interlocks 
upto 1200 Amps. = Motor and Pneu- 

e interlocked matic Operation 
Grounding Blades, Heavy duty busbar 

e Auxiliary connectors and 
Switches clamps etc. etc., 






“ Manufactured by: 


} = 8 O'S >) 9.) Ge OB 2) Ch BS SO Die 52 Bee ee ce on. - 80504 
A-5 6. INDUSTRIAL ESTATE, MADRAS 32 Grams: “HIVELM” 
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HITACHI! 
MIGHTY POWER FOR 
THE WATERS OF INDIA 


Closely following the official opening of the Bhakra Power 
Station — equipped with five Francis turbines by Hitachi — of 
the Punjab State Government, Hitachi, Ltd. of Japan has 
completed a 52,000 HP Kaplan turbine for India’s Hirakud 
No. 1 Power Station. 







Transportation from Japan to India and installation of the 
new Hitachi turbine — the Hirakud Power Station is 300 miles P Sole. Distributor 


west of Calcutta — is on scheduie. William Jacks & Co Ltd 
7 e 


Hitachi’s engineers designed this giant Kaplan turbine for a 
maximum head of 119 feet, discharge of 5,900 cusecs and a 
speed of 150 rpm, and its special construction is capable of 
resisting massive water pressure. 


Calcutta - Bombay - Madras + New Delhi 


* & \ 
. . , 
Another powerful link in Hitachi's chain bolstering natural resources 


internationally, Tokyo Japan 
Cable Address: “HITACHY' TOKYO 
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One of three Barber-Greene Loaders owned by Laverne R. Falk of St. Ansgar, lowa. 





L. R. Falk, lowa contractor, writes: 
“Why i bought my third Barber-Greene Loader" 


“We usually load a seven-ton spreader- 
truck in two minutes . .. handle 1500 
tons in a ten-hour day. Our repair 
costs have been almost nil. Recently, 
we added a third Barber-Greene to 
the job. 

“Our ag-lime piles are often damp, 
and in the winter covered with a thick 
frozen crust. When this material is 
dumped into a truck—say, three 
fourths of a yard at a time—it packs 


see your 


Barber-Greene 


and is tough to remove. But our 
Barber-Greene Loaders pulverize 
lumps and crust . . . fill the truck in a 
loose, Continuous stream that doesn’t 
pack or clog. 

“Simple operation lets our truck 
drivers and most of our customers’ 
drivers easily operate our Barber- 
Greenes themselves.” 

Mr. Falk’s report is typical of the 
543’s outstanding performance every- 


Ask, Jacks about tt 


where. This versatile loader moves 
from job to jobat 15 m.p.h.... handles 
any bulk material including coal or 
snow ... its hydraulically controlled 
swivel discharge conveyor saves valu- 
able truck time. For loading from pits 
and banks and screening or scalping, 
Barber-Greene builds the crawler- 
mounted 82A. Barber-Greene Bucket 
Loaders are the lowest-cost method 
of truck-loading from stockpiles, 





distributor 


William Jacks & Co.Ltd. 


(Incorporated in England, Liability of Members Limited) 


We Liegs 


CALCUTTA BOMBAY MADRAS NEW DELHI 
Sole Agents for : Barber-Greene Overseas, Inc. Aurora, Illinois, U, S. A, Barber-Greene Olding & Co.Hatfield, Herts, England, 
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6G KV MINIMUM OIL CONTENT “ORTHOJECTEUR’ CIRCUIT BREAKERS TYPE 
HPGE 9/12 BR SUPPLIED TO PARAS THERMAL POWER STATION, 
MAHARASHTRA STATE Made by <>s 





<? es pet, ~ 








we 


Represented in India 


Props: Bhogilal Leherchand Branches:. Anmedabad, Calcutta’ Coimbatore, 


Private Limited) Delhi, Kanpur, Ludhiana, Madras, 
t. Fort, Secunderabad-and Vijayawada 


Associate: Bangalore 


participants in planned progress 











pipeline 
tO prosperity 
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Pipe made from “Union Carbide” 
Polyethylene takes water anywhere on your 
farm. It is light-weight and easy to install ... 
you can haul and handle it yourself. Being 
chemically inert, pipe made from ‘Union 
Carbide” Polyethylene won’: rust, scale or be 
affected by soil acids. 


Write to us and we shall be happy to place 
you in touch with manufacturers of pipe made 
from ‘‘Union Carbide” Polyethylene, 


CARBIDE 


Polyethylene 


INDUSTRIAL PRODUCTS SALES DIVISION 
UNION CARBIDE INDIA LIMITED 


Formerly NATIONAL CARBON COMPANY (INDIA) LTD. 
BOMBAY e@ CALCUTTA @ DELHI @ MADRAS 


The term UNION CARBIDE is a registered trade mark of Union Carbide Corporation, U.S.A. NCC 36% 
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17 KV. H.T. Ring 


Main Tee-off 
Equipment 







H.T. & L.T. 
OIL CIRCUIT BREAKERS 
AND SWITCH BOARDS 


Manufactured to the designs of J. G. STATTER & 
Co. Ltd., England, Finest materials, first class 
designs and workmanship ensure the high quality 
of MEI Switch Gear. Thousands are operating to- 
day all over India in the vast hydro-electric 
distribution systems 
Manufactured by : 
THE MYSDRE ELECTRICAL INDUSTRIES LTD. 
Bangalore. 


Sales & Service: “¢ Ab C 


INDUSTRIAL & AGRICULTURAL ENGINEERING CO. (BOMBAY) PVT. LTD. 


43, Forbes Street, Bombay |. 
; Branch at: ‘K’ Block, Chawdhary Bidg., Connaught 








Circus, New Delhi. 
Associated Offices : 
MADRAS, CALCUTTA, BANGALORE, HYDERABAD (ON.) 








Horizontal L.T. 
Drawout Circuit 
Breaker 










Panel Mounting 


11 KV, H.T. L.T. Circuit Non-Drawout 
Oil Circuit Breaker L.T. Oil Circuit 
Breaker Stereo . Breaker 
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Quick 
Delivery 
from stock 


for all 


pee AS! 


CLSONT ITED OE ae 


single core 


Leone 
SS 


cables upto 
1LIKV 


grade 


TRADE MARK OF QUALITY 


Manufacturers : 


POWER CABLES PRIVATE 
P. B. 4, Kalyan (C. Rly.) 








Gai 









——, | 
WATERPROOFING 
COMPOUND 


INDISPENSABLE 


for use in concrete under water and 
for heavy load machinery. Also pre- 
vents saltpetre action & dampness 
of the structure. 





Be 
CEMENT RESEARCH CORPORATION PRIVATE LIMITED. 


15, GOBINDA BANERJEE LANE, CALCUTTA-33, Phone : 46-7057, CABLE: ‘SOURANIL’ 


(ee SRN RG Pos 
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Choose from three sizes of these powerful Loaders 
designed to outproduce and outlive all others— 

13 to 3 cubic yards. 

Finger tip Forward and Reversing, extra high lift 
and cutreach make digging and loading 


Handling Earth, Stone, 
Coal or Iron Ore there are 
buckets to suit all materials, 
alljobs— YOUR JOB, 


Backed by the Service and Parts Facilities of 


TRACTORS (INDIA) LIMITED WILLCOX (BUCKWELL- INDIA) LIMITED LARSEN & TOUBRO LIMITED 


Post Box 66, Lucknow | Post Box 289, New Delhi « New Colony, Jaipur | Post Box 278, Bombay + Post Box 5247, Madras 


. 9 * ° ae 
Post Box 323, Calcutta etna 
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¢ Penstock Story...1 







what are 
penstocks ? 


Well...each, according to his own vocation, knows what 
STOCKS are! 

The expert in the history of law will tell you that stocks were 
used for holding criminals in status quo ever since medieval 
times! 

The expert in navigation will (or should) tell you that stocks 
are the frame provided for a ship under construction. 

And an expert in er-the share market will tell you that stocks 
are...well...stocks...Govt. Securities and such other shares 
or scrips as make or mar one’s fortune in the market! 


PENSTOCKS ARE LESS COMPLICATED. 
You must have seen them around this country’s hydro-electric 
projects without realising that they are called Penstocks! They 
are, indeed, the big, tubular steel pipes which carry the water 
from the reservoir to the turbines. But the water gathers such 
force on the way that by the time it is delivered to the tur- 
bines, the kinetic energy released by them sets the turbines in 
motion to produce electric power. 








PENSTOCKS~- VITAL VEINS OF INDIA’S HYDRO- ELECTRIC PROJECTS 


THE INDIAN HUME PIPE CO., LTD., 


A WALCHAND GROUP INDUSTRY,CONSTRUCTION HOUSE,BALLARD ESTATE, BOMBAY-1 


lO 


shilpi-i.h.p-2l6 
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When you need a power unlt of large output, 
easy to operate and maintain, economic, lasting, you 
need KIRLOSKAR Licence M. A. N.—the famous 
Diesel engine designed by the first makers 

of Diesels, now made in India by KIRLOSKAR. 


Now you need not worry about import licences, 
foreign exchange, long months of waiting for your 
new engine, heavy trans—oceanic freight charges. 

This famous engine comes right from here, complete 
with its tradition of superb quality—quality that 
embraces all the best in Diesel design. Add to it quick, 
expert attention from our country-wide after-sales- 
serynnice network, and you have the engine for you. 


ser U 
U es - . 
« Z 
—X 
‘ byl! 
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® 
/ 
} . 44 
* 
6 0 0 BHP a 0/1000 RP 


FOR 

e Generators « Compressors « Factories 

e Locomotives e Construction Machinery 

e Tug Boats « Fishing Boats « Passenger Liners 
e Auxiliary on Large Vessels. 


Sole Distributors for India 
ESCORTS LIMITED 
Head Office: New Delhi: Post Box 187 


Branches at : 
BOMBAY @ CALCUTTA © MADRAS @ PATNA @ KANPUR 
Post Box 1238 Post Box 823 Post Box 1876 Post Box 103 Post Box 340 


KIRLOSKAR OIL ENGINES LIMITED, POONA-3, INDIA 
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THE NORDEN PORCELAIN FACTORY LTD. 


COPENHAGEN DENMARK 
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OFFICINE ELETTROMECCANICHE 
GALILEO 


(italy) 
HIGH VOLTAGE SWITCHGEAR 
EQUIPMENTS 
including 
OIL CIRCUIT BREAKERS 
ISOLATING SWITCHES 
INSTRUMENT TRANSFORMERS: 
CONTROL PANELS, ETC. 


KAMANI ENGINEERING 
CORPN. LTD. 


Kamani Chambers, 
Nicol Road, 
Bombay-!. 








Manufacturers of: 
Suspension, Post and Pin type H. T. Insulators. 


Insulators for Transformers and Switchgear. 
Pressed Ceramic Parts. 


IN SERVICE Gi LIES SUCCESS 


LARSEN & TOUBRO 


LIMITED 
Bombay P.O. Box 278 Calcutta P.O. Box 619 
Madras P. Bag 5247 New Delhi P.O. Box 323 
Bangalore P.O, Box 98 Cochin P.O. Box 55 
Ahmedabad P.O. Box 283 Lucknow P.O. Box 149 


JWT-LT. 3073 





TENTH ANNIVERSARY SPECIAL 
NUMBER 


of 


Indian Journal of Power and 
River Valley Development 
Distinguished Contributors include 


Eugene R. Black, V. T. Krishnamachari, 
W. L. Voorduin, Gordon R. Clapp, Sir Josiah 
Eccles, N. A. Karaulov, Charles Jaeger, P. S. 
Lokanathan, Hassan Zaky, Koichi Aki, E. S. 
Breuvery and many others. 


Price Rs. 10 (postage extra) 


Place your orders with : 
The Manager 


BOOKS & JOURNALS PRIVATE LTD. 


6/2, MADAN STREET, CALCUTTA-13. 
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Unit type, Cast iron clad, 





Low Tension SWITCHBOAR DS. an 











Abypical Starter Distribution Board Typical Switchboard incorporating 











incorporating solenoid operated interlocked, high rupturing capacity 
Motor Starters, HRC Fuse Boxes, Switch and Fuse Gear, Busbar 
Busbar Chambers , etc. Chambers, Cable Boxes, etc. 


...now manufactured in India in technical collaboration with 


LAUR. KNUDSEN ELECTRICAL MANUFACTURING CO. LIMITED 


COPENHAGEN, DENMARK 


A complete range of Low Tension Switchboards incorporating 
Switch & Fuse Units, solenoid operated Motor Starters etc. 
can be offered to suit individual requirements. 


JWT-LT. 1005 


LARSEN & TOUBRO LIMITED 


IN SERVICE LIES SUCCESS P.O. Box 278, Bombay | 


Also at: Calcutta - Madras + New Delhi - Bangalore - Cochin - Ahmedabad 
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POWER for the 
millions by 


BHAKRA DAM 
POWER PLANT 


The completion of the Bhakra Dam Left Bank 
Power House and the inauguration ceremony 
by Mr. Nehru, Prime Minister of India, opens a 
new phase in the economic life of the country. 
Harnessing the Sutlej River, the Bhakra Dam 
Project will bring more power to millions. A.E.I. 
are proud of the part they have played in the 
supply, erection and commissioning of the 5-100 
MVA Generators and ancillary equipment. 


LIST OF EQUIPMENT SUPPLIED TO 

THE BHAKRA DAM POWER PLANT BY A.E.I. 
Five A.C. Generators, 166.7 RPM, 100,000 kVA 
together with the current and potential transformers 
(Generator voltage only) automatic magnetic 
amplifier type voltage regulators, excitation equip- 
§ ment, complete with panels for mounting instru- 
mentation, alarm and protective devices and all 
other associated equipment with : 

a. Five sets protective relays. 

b. Five sets neutral earthing equipment. 


c. One set CO? fire protection equipment suitable 
for protection of five generators. 

















Preparing to fit the top bracket of No.3 100,000 kVA. 
Alternator at Bhakra Power Station. Nos. 4 


and 5 machines, also partly erected, can be seen 
in the backgrouud. 


ASSOCIATED ELECTRICAL 
INDUSTRIES (INDIA) PVT., LTD. 


Head Office: Crown House, 13-Rajendra Nath Mukherjee , 
Road, (Formerly known as 6-Mission Row) Calcutta-1. 


Branches at: BOMBAY »* NEW DELHI +» MADRAS» 
BANGALORE + COIMBATORE + NAGPUR . AEI/IE 
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Debes Mookerjea 


Chief Engineer, Kosi Project 


Economics and Financing of 
Water Resources Development Project 


gy IS EXTREMELY IMPORTANT TO INITIATE A CAREFUL 
eccnomic analysis before a river valley project 
is initiated. In this analysis, the objectives, general 
perspective and setting up of the scheme should 
be brought out in detail. In schemes concerned 
with irrigation, the existing trend of land use, avail- 
able cattle power, present farming methods, data 
perspective and setting up of the scheme should 
be clearly investigated. In case the irrigation is 
proposed to be carried out through the cooperative 
farming societies.—which should be the ideal agency 
for distribution of water—their general status and 
other organisational details should be investigated. 
Similarly, in the case of power projects, the existing 
trend in power. use by various categories of consu- 
mers and all possible future market requirement 
should be carefully studied. 

As in this country, the river valley projects 
have to pay its return mainly from irrigation, a 
detailed study of the agricultural economy should 
be made. This study should deal with climatic 
condition, present economy without irrigation and 
anticipated economy with irrigation. It will be in- 
teresting to compare the anticipated agricultural 
econcmy with irrigation development with a future 
econcmy on the basis of price projection on a future 
date without the irrigation facilities. 

Though the irrigation projects are being treated 
on a commercial basis, it has been scen that the 
payment capacity of the farmers has not been pro- 
perly studied with the result that the method of 
repayment analysis, which is usually assumed 
during the formulation of the project, completely 
changes. It is also incumbent on the project autho- 
rities or the State Government to make the water 
users familiar with the progressive education pro- 
gramme about the utility of irrigation water and 
consequent rise in their income. If the water users 
can be made interested in securing maximum 
returns from irrigation and information on technical 
assistance made available to them, the present pro- 
blems involved in the transition from dry land to 
irrigated farming will be minimised and the problem 
of delay in the use of irrigation potential can be got 
over. This education programme should also be 
carried out through non-official agencies like 
universities, cooperative farmers’ union and _ subsi- 
dised by the State. An economic study in repay- 


DECEMBER, 1961 


significant 


ment capacity of the water users would be very 
in deciding the water rates and other 
important levies usually imposed after irrigation 
project is sanctioned. 

Soil survey as well as study of the detailed 
investigation of the land classification should be 
conducted for the specific purpose of establishing 
the extent and degree of suitability of the lands for 
sustained irrigation. This land use survey should 
also take into account the existing crop pattern, so 
that while plarning a crop rotation programme, the 
present trend is not completely overlooked. As 
the problems of drainage as well as increase in 
Salinity develop after a few years, not much im- 
portance is given to these factors while initiating 
a project. 

While studying the cost benefit ratio, the present 
tendency is only to take into account the direct 
benefits from irrigation. It is, however, extremely 
important to lay equal emphasis on the various 
indirect benefits which accrue from an irrigation 
project. Some of these are enumerated below :— 

(i) Profits of local wholesalers and retailers 
from handling the increase in sales of farm 
products. 

Profits of all other enterprises between 
farm and the final consumers from hand- 
ling processes and marketing the increase 
in sales of the additional yield in the farm 
products. 

Profits of all enterprises from supplying 
goods and services for the increase in 
farm purchase for family living and pro- 
duction expenses. 

Increase in the State revenue in the shape 
of agricultural income tax, duty on petrol, 
diesel etc. 

Saving in foreign exchange which would 
otherwise be necessary to import food- 
grains, 

The benefits accrued by the general mass from 
an irrigation project in the shape of settlement 
Opportunities, investment opportunities, stabilisation 
of local and regional economy should also be taken 
into account while assessing cost-benefit ratio from 
an irrigation project. 

It is not sufficient just to plan and execute a 
major irrigation project. It is simultaneously 


(ii) 


(iii) 


(iv) 


(v) 
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necessary to take effective steps to make irrigation 
schemes successful and attractive. The basic object 
of an irrigation scheme is to increase the yield of 


crops from the irrigated fields. To achieve this, it 
is necessary to plan a proper fertiliser use program- 
me along with the irrigation project. As soon as 
yield from the fields can be increased, which in 
any case has got to be done in case we intend to 
survive, the other subsidiary industries like grain 
storage, cold storage facilities, frozen food facilities, 
marketing and transport arrangements have got to 
be planned and initiated. Without these, the far- 
mers will have no incentive to increase their pro- 
ductivity as otherwise the additional food will be 
wasted. The subsidiary industries will provide for 
much more employment to the rural people and 
thereby the living standard of common man can 
be raised. Sometimes it is not appreciated that as 
the projects are built, the expenditure on construc- 
tion benefits local industries, merchants, labourers 
and simultaneously create further employment 
facilities in the areas of manufacture from where 
manufactured goods are utilised in the construction 
of the projects. 

In the case of flood control works, the indirect 
loss to the nation caused by the floods year after 
year is not taken into account while calculating the 
cost-benefit ratio of a flood control project. The 
State Governments have to find funds from their 
revenue resources for implementation of the flood 
control scheme. It seems that this subject requires 
careful thinking and it would, perhaps, be worth- 
while, following the practice in the United States 


where the cost of flood control and navigation is 
non-reimbursable. The Union Government should, 
therefore, bear the cost of all major flood control 
and navigation works. In the United States the 
irrigation water users do not have to bear the 
interest charges on the capital outlay. This special 
treatment has been made with a view to induce the 
farmers to go in for more production and indirectly 
help in the national economy. It is, therefore, sug- 
gested that such economic theorjes which have been 
established in the developed countries should also 
be introduced here as well. 

Even after the completion of two Five-Year 
Plans, it has not yet been possible for us to make 
effective use of even 10 to 12 per cent of our water 
rescurces. How the effective conservation of the 
water resources can help to stabilise the economy 
of a nation will be evident from the following ex- 
tract. In May, 1954, President Eisenhower stated 
in forming a Cabinet Committee on water resources: 

“The conservation and use which we make 
of the water resources of our nation may in large 
measure determine our future progress and the 
standard of living of our citizens. If we are to 
advance agriculturally and industrially, we must 
make the best use of every drop of water which 
falls on our soil or which can be extracted from 
the oceans. It is my desire that this Adminis- 
tration arrange effective and resourceful leader- 

ship in establishing national policies and im- 

proving the administrative crganisation needed 

to conserve and best utilise the full potential of 
our water resources.” 


MORE CREDITS FROM IDA 


The International Development Association 
(IDA) extended to India in November 1961 three 
development credits totaling $22.5 million for pro- 
jects to increase agricultural production. A credit 
of $8 million will assist the Salandi project for the 
irrigation of about 225,000 acres in the State of 
Orissa, in eastern India; another credit, of $4.5 
million, will help to finance completion of the 
Shetrunji project for the irrigation of 86,000 acres in 
the State of Gujarat, in the west; and the third 
credit, of $10 million, will assist a project of flood 
protection and surface drainage of about 8 million 
acres in the State of Punjab, in the north. The credits 
are repayable in foreign exchange over a term of 50 
years, and are free of interest. 

One of the basic objectives of economic develop- 
ment in India is a substantial increase in agricultural 
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production, especially of foodstuffs to meet the needs 
of the expanding population. During the first two 
Five-Year Plans, agricultural production rose by 
about 35%,. Under the Third Plan, India aims at a 
rate of increase almost twice as great with a view to 
achieving self-sufficiency in foodgrains and a subs- 
tantial increase in the cutput of commercial crops. 
Since not much new land can be opened up, emphasis 
is being placed on irrigation and other means of in- 
tensifying production and increasing crop yields, and 
on the restoration to agricultural production of land 
which has become infertile because of flooding and 
water-logging. The three projects for which these 
credits were extended are part of this Plan. They 
will greatly increase the value of production in the 
areas to be irrigated and drained, and will improve 
the standard of living of the farmers. 
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IN COLLABORATION WITH 


A. REYROLLE & CO., LIMITED 


OF HEBBURN, ENGLAND, 


ARE PREPARING TO MANUFACTURE IN INDIA 


REYROLLE ELECTRICAL SWITCH GEAR 
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FROM 80 AMPS TO 800 AMPS 
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ALUMINIUM 


for 


TRANSMISSION 
TOWERS 


Just as aluminium is gaining increasing 
acceptance for transmission and distribution lines, 
so too by virtue of its lightness it is finding greater 
application for transmission towers, especially since 
the development of the Alcan Guyed Tower illus- 
trated here. The Alcan tower is approximately 
one sixth the weight of a conventional steel tower 
or just over one third the weight of a similar design 
made in steel, a striking weight-saving achieved by 
using specially designed shapes extruded in Alcan 
Bs1S. 


Among its other advantages, an Alcan guyed 
tower can be carried over inaccessible country by 
helicopter, as the Sikorsky helicopter shown here at 
the site of American Electric Power in Virginia 
illustrates. This project and several others in North 
America have provided ample tests to corroborate 
Alcan’s own experience on the 4-year old 
installation in their 345KV Chute-des-Passes line. 
For transmission towers as well as for transmission 
and distribution lines, cheap and light-weight 
aluminium is here to stay. 





























ALCAN 
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We shall be pleased to give information on any 
aspect of the use of aluminium in the electrical 
industry. Phone, write or call today. 


ALCAN ASIA LIMITED 
An Aluminium Limited of Canada Company 
4i1, Chowringhee, Calcutta 16, Telephone : 44-3272/3 
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S. W. Tewari 


Central Water & Power Commission (Power Wing) 


Problem of Load Development 
in relation to Rural Electrification in India 


O“ PRIME MINISTER HAS SAID SEVERAL TIMES 
that after having won the battle of freedom 
we have yet to win the bigger battle against poverty 
of the masses of India. The main task before 
every Indian is the uplift of the masses which reside 
in the villages. Out of the total population of India 
some 82.7%. reside in villages. Hence the problem 
in a nut-shell is the uplift of the rural population 
because then only we will be able to raise the 
standard of living of the vast majority of our people. 
Rural electrification plays a predominant and key 
role in this battle against poverty of the vast masses 
of India. We, power engineers, have therefore to 
take up the challenge for this ideal by providing 
the benefits of electricity to the majority of our 
population who stay in the villages, and are perhaps 
in the lowest earning group in the country. 

The main occupation of the rural population is 
agriculture. The non-agricultural class in rural 
areas cither provides agricultural labour or has other 
occupations dependent upon agriculture. In India 
agriculture is mainly carried out at present by animal 
power and manual labour and the methods em- 
ployed are outmoded and inefficient with the result 
that average production from land is comparatively 
low. The cccupation of agriculture is seasonal and 
therefore there is not enough work for the whole 


population dependent on land and the people 
remain uncccupied for a considerable part of 
the time. The average earning capacity cf the 


rural population is therefore extremely low. The 
are also almost non- 


amenities of modern life 
existent. This is the picture of our rural areas, 
where the vast number of our people live. The 


overall economic condition of our country therefore 
cannot be raised without improving the status of the 
population. The main problem is to provide means 
for increasing the productivity of our villagers. Rural 
electrification places in the hands of the rural popu- 
lation a very convenient tool for increasing their 
earning power. It helps the villagers by providing 
increased irrigation facilities by meatis of electric 
driven pumps. It helps him in economically pro- 
cessing some of the agricultural products, e.g. 
sugar cane crushing, oi! pressiug, flour milling, rice 
hulling, etc. Rural electrification helps to increase 
the food production, brings more employment to 
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the villagers, provides various amenities for healthy 
and happy living and thus raises the standard of 
living of the people of rural areas. 


Problem of Rural Electrification in India 

The problem of rural electrification is mainly 
economical. It is not a profitable business and 
hence left to private enterprise it can never make 
headway. Even in the U.S.A. the Government had to 
create a special agency, e.g. the Rural Electrification 
Administration for taking electricity to rural areas. 
The Western countries have been wrestling against 
this uneconomical problem of rural electrification ~ 
for quite some time now and they have achieved 
some measure of success also but their task is far 
easier than ours if we compare the ratio of rural 
to that of urban population. For instance, in 
Britain 80° of the population is urban and there- 
fore the problem of rural electrification is limited 
only to 20% of the population. In America the 
urban population is 56%, and 44%, have to be 
reached by extension of rural _ electrification. 
Similarly in Canada and France, the problem of 
rural electrification is limited to 46%, and 51% of 
the total population. While in India the problem 
facing us is how to make available benefits of rural 
electrification to 82°, of the total population. Not 
only this, the European and American countries 
have got the advantage of higher standard of living 
of the rural population. In these countries the 
farmer is quite a prosperous man, he owns a farm, 
has got a good house to live and has means to 
utilize electricity for all types of farm work as well 
as for other amenities. Whereas an Indian farmer 
belongs to the lowest earning group in the country. 
Rural electrification therefore is much more a diffi- 
cult problem in India particularly in view of its 
magnitude and resultant cost. 


Programme of Rural Electrification during 
the Third Plan Period 

By the end of the First Plan 7,400 towns and 
villages had the benefit of electricity in the country. 
It is expected that by the end of the Second Plan 
about 19,000 towns and villages will be electrified. 
During the Third Plan the outlay on the rural 
electrification is expected to be Rs. 105 crores as 
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against Rs. 75 crores during the Second Plan. The 
number of electrified localities is expected to rise 
to 34,000 by the end of Third Plan. The picture 
which is expected to emerge after the Third Plan is 
given in Table 1. 

TABLE 1 





Population Range. Total No. No. of towns Percentage 





of towns and villages of electrified 
and villages. to be towns and 
electrified villages to 
up to the total 
March, 1966. number. 
Over — 100,000 73 73 100.00 
50,000 100,000 111 111 100.00 
20,000 -- 50,000 401 401 100.00 
10,000 — 20,000 856 856 100.00 
5,000 10,000 3,101 3,101 100.00 
Below 5,000 5,56,565 29,458 5.29 
Total 34,000 6.18 





Future Plans 

In order to tackle the difficult problem of rural 
electrification it is essential that a Master Plan for 
at least next 25 years should be prepared. The 
magnitude of the problem regarding finance, mate- 
rials, plant and equipment should be studied and 
eccnomical solutions for the same should be found. 
Our minimum target should be electrification of 
one-third of our villages within 25 years. ‘Till this 
Master Plan is prepared and executed we will not 
be able to make any significant progress towards 
rural electrification in India. 


Economics of Rural Electrification 
Rural electrification is purely a problem of 
economics. For rural electrification scheme to be self- 
sufficient the following equation must hold good : 


Interest + Depreciation kWh x tariff for pumping 


on capital cost & industries 
v > - 
Operation & Maintenance kWh tariff for domestic 
Charges consumption 


From the above equation the following points 
clearly bear out (a) Load should be sufficiently 
developed so that electric consumption is high or in 
other words the load density should be adequate. 

(b) Capital expenditure on the rural electrifica- 
tion schemes should be very low so that interest 
and depreciation on capital cost is reduced. 

(c) The schemes should be so designed as to 
lower the cost of operation and maintenance. 

Out of the three factors which are mainly respon- 


sible for balancing the above equation it will be seen. 


that the most important factor is the problem of 
load development. It is therefore proposed to dis- 
cuss in some detail in the following paragraphs the 
above equation of self-sufficiency for any rural 
electrification scheme. 





Problem of Load Development 
In the case of rural areas in this country the 
concentration of load per unit area is much less than 
in western countries and the growth of load is also 
slow due to the very low standard of living and 


hence return on investment is very inadequate. But 
as already stated in crder to raise the standard of 
living of the vast majority of cur people, rural 
electrification has got to be pushed through and 
hence problem of load development in rural areas 
has got to be tackled. 


Types of Load which have Scope for 
Development in Rural Areas 
Irrigation 

Irrigation is the most important rural load in 
India. Out of the total of about 430 million acres 
available for cultivation roughly an area of 286 
million acres are sown. Another 162 million acres 
of land is fallow and can be brought under culti- 
vation. 

Of the total area now sown only about 20%. is 
irrigated. Even after the major irrigation schemes 
are completed bringing another 25 to 30% of land 
under cultivation still there will be 50° of our 
land which will be left to the vagaries of rains. 
Fer this 50% of cultivable land, lift irirgation is 
the cnly economical means available. 

While on tour of rural areas for load survey of 
nerthern and western zones of India the author had 
the cccasion to investigate the comparative cost of 
irrigation with bullocks, diesel engines and electric 
pumps. 

The investigations revealed that cost of irriga- 
tion by electric pump was the cheapest. It was 
roughly half the cost of irrigation by diesel engine 
pump and one tenth by bullocks. 

The Annual Report of the Madras State Electri- 
city Board for the year 1958/59 gives the cost of 
lifting water from wells for irrigation per acre per 
crep cf paddy by different methods as follows : 


By Bullocks Rs. 500/- 
By Diesel Engine Pump Rs. 83/- 
By Electric Pump Rs. 42/- 


Thus it will be seen that lift irrigation is much 
cheaper with the use of electric energy than by 
using cither bullocks or diesel pumps. Scope for 
development of lift irrigation by using electric pumps 
is therefore very great. 

Already great progress has been made in lift 
irrigation with the use of electric energy in the States 
of Madras, U.P., Punjab and Mysore. The pro- 
gress of irrigation with electric pumps can be judged 
from the following figures keeping 1951 as base 
year. 


195i 1955 1956 1957/58 1958/59 1959 60 
kWh sold for 
irrigation 
pumping. 100 125.5 155.7 278.7 316.9 378.7 


The increase in the per capita consumption of 
electricity for irrigation purposes in the States of 


4 INDIAN JOURNAL OF POWER & RIVER VALLEY DEVELOPMENT 





Madras, U.P., Punjab, Mysore and Travancore- 
Cochin and for all India during the First Five-Year 
Plan and for the period upto 1959/60 in the Second 
Plan is given in Table 2, below :— 

TABLE 2 





STATES 
(Before 


Per capita consumption of electricity 
for irrigation in kWh. 





re-organisation) 1950 1955 1959 / 60 
Madras 1.04 2.90 10.70* 
U.P. 1.22 1.28 2.16 
Mysore 0.49 1.66 1.09* 
Punjab 0.02 1.05 2.80* 
Travancore Cochin 0.69 0.77 0.84* * 
All India 0.45 0.70 1.65 





* Figures given are for reorganised States. 
** For Kerala State. 


The total number of consumers and energy sold 
for irrigation purposes at the beginning and about 
the end of the First Five-Year Plan and in the year 
1959/60 of the Second Plan is given in Table 3. 
Figures for the calender year are only available for 
1950 and 1955. 





TABLE 3 
States End of 1950 End of 1955 1959 / 60 
(Be fore No. of Energy No, of Energy No. of | Energy 
Reorga consu- sold m COnSsU- sold in COonsuU sold wm 
nisation) mers million mers million mers million 
kwh. kWh. kWh. 
Madras 15052 58.913 25171 105.820 80420 357.525" 
Uttar 
Pradesh 256 77.210 988 80.703 4834 152.275 
Mysore 2130 4.414 7581 15.141 13054 23.561* 
Punjab 53 0.024 3589 7.142 10323 50.447* 
Travancore 
Cochin 369 6.364 922 7.142 1943 12.668** 
161.680 46465 254.803 136245 727.026 


All India 19181 


* Figures given are for reorganized State. 
** For Kerala State. 


From the above table it will be scen that the 
use cf electric energy for lift irrigation has almost 
doubled during the First Plan period and the pro- 
gress during the Second Plan period is expected to 


be even more impressive as indicated by the 
1959/60 figures. Irrigation load thus forms the 
base fcr further development of rural loads in 
India. 


The horse power of tubewells with deep well 
turbine pumps varies from 12.5 H.P. to 15 H.P. on 
an average. A tubewell generally yields 1 to 1.5 
cusecs. A one cusec tubewell is capable of irri- 
gating about 300 to 350 acres of land. The average 
running hours of a group of tubewells during the 
irrigation season is about 12 to 16 hrs. per day. 
The average cost of tubewell installation is about 
Rs. 50,000/-. 

Lift irrigation by electricity is popular from 
surface wells in areas where sinking of tubewells is 
not possible. Electric pumps have been found to 
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be economical for lift irrigation from surface wells, 
tanks, rivers and barrages on small rivers and 
nallahs. At present mostly bullocks are used for 
drawing water from surface wells in non-electrified 
rural areas. Irrigation with diesel pumps has not 
been popular mainly due to the costly maintenance 
and cperation of the diesel engines which villagers 
cannot afford. 

The size of pump required for irrigation from 
open wells depends on the area to be irrigated. 
nature cf the soil and the crop, besides depth of 
water level in the well. Average H.P. of pump 
required for irrigation from open wells is indicated 
in Table 4. 

TABLE 4 








Acreage covered by Average H.P. of pump required for 


the pumps irrigation from open wells, 








depending upou 40 60 80 100 
the type of crop. ft. head. ft. head. jt. head ft. head 
15 — 2 3 ‘3 5 5 
26 — 50 3 5 7.5 7.5 
51 -- 80 5 7.5 10 12.5 
81 — 100 7.6 10 12.5 15 








3 H.P., 5 H.P. and 7.5 H.P. pumps are commonly 
met with in rural areas. The average consumption 
of power for irrigation of 1 acre of land is 800 kWh. 

Even those areas where there is canal irrigation, 
some areas cannot be reached with normal flow 
irrigaticn because of the difference of contours in 
the commanded area of the canal. By installation 
of lift pumps at suitable points on the canal all the 
Jand at higher level can be brought under irrigation. 
Usually high capacity pumps are installed and con- 
stitute a very good load in the rural area. 
Dewatering 

Electric power can be fruitfully used for reclaim- 
ing cultivable waterlogged lands by dewatering. In 
Kerala State dewatering by use of electric pumps 
is now widespread. In Kuttawad area in north 
Travancore about 150,000 acres of fertile land is 
completely flceded during the monsoons. In this 
area dewatering has been used for reclaiming the 
fertile land. Progress can be seen from the fact 
that though in 1939 there were 3 pumping installa- 
tions with total connected lead of 150 H.P., by 1949 
the number cf installations and connected load rose 
to 148 and 5,500 H.P. respectively. The individual 
pump capacity is in the range of 30 to 50 HP. 
Although the dewatering loads as in the case of the 
Kerala State are seasonal loads, which occur year 
after year, the pumping installations have to be of 
a temporary nature and are dismantled before the 
beginning of the monsoon. In the Kerala State 
the cultivation of waterlogged lands has been found 
to be economicai. There is good scope for utilisa- 
tion of electric power for dewatering in Punjab, 
Kashmir and in West Bengal. 

Rural Industries 

Processing industries constitute a group of very 

important loads which can be developed in rural 
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areas as small scale industries. Establishment of 
small industries is an essential step towards fuller 
employment and a greater earning capacity of the 
rural population. Processing of agricultural pro- 
duce should be done in the rural centres. This 
will help to increase the income of villagers. Raw 
cotton and oil seeds should be processed in the 
villages and should not be brought to urban centres 
for processing. Rice huilers, flour mills and oil 
presses are some of the loads which should be deve- 
loped in the rural areas. In the areas which grow 
cash crops like groundnut, cotton or sugarcane, 
groundnut decorticaters, cotton gins and sugarcane 
crushers should be established. If these small pro- 
cessing industries are developed in tural areas the 
villagers will be able to obtain higher price for his 
processed preduct thus cutting down the profit of 
traders or middle men residing in urban areas. On 
the other hand the by-product of the processing - 
industries e.g. groundnut shells, rice husk, cotton 
seeds, sugarcane bagasse, oil cakes etc. will be made 
use of in the village itself as fuel, cattle feed and 
manure. By using electric energy for agricultural 
processing industry the farmer can hope to make a 
reasonable profit which he cannot do if he uses 
alternative means of motive power e.g. manual or 
animal labour or oil engines, etc. In Madras State 
where rural electrification has made _ significant 
headway, about 2500 rural processing industries 
such as ginning, hulling, oil pressing etc. were run- 
ning on electricity at the end of the First Plan. 

Cotton ginning and pressing factories if located 
in rural areas can offer very good load and thus 
make rural electrification projects economical. The 
power requirement of the machineries used in such 
type of factories is as follows :— 


Gins ae} | 
Saw Gins os a eee. 
Delinter machine ... 50 HP. 
Single press ... 100 H.P. 
Double press wo. PA 
Cotton opener - 2 eee 


On an average a cotton ginning and pressing 
factory with 30 gins and a press will require 250 
H.P. gins can also be installed on small scale. A 
small scale factory with five gins requiring about 
25 H.P. is quite common. Several such factories 
share a common press. 

Sugar mills are also usually located in rural 
areas which grow sugarcane in sufficient quan- 
tities. A sugar mill generally commands an area 
within a radius of 10 miles. Sugar mills can also 
constitute a very good load in rural areas if the 
mills are fully electrified, but it is doubtful whether 
they can convert entirely to grid supply as in any 
case they need steam for processing purposes and 
hence steam generation at least to meet part of 
their demand might be preferred by them. At pre- 
sent sugar mills generally run on steam engine drive 
and non-utility power. It is cheaper for the mills 
to generate their own power by burning the bagasse 
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in their boilers instead of going in for power sup- 
ply from grid systems. However bagasse is likely 
to be used increasingly in future years as raw 
material for manufacture of. paper and paper board 
but it is not certain whether the sugar mills will 
find it more economical to purchase coal for raising 
process steam and to sell the bagasse to paper mills 
and meet their power requiremnts from the grid 
system and thus help the load development in the 
rural areas. A sugar mill with a crushing capacity 
of 1,000 tons/day will require approximately 1,000 
kW if all the sections of the mills run on electric 
drive. In India cane cutting and milling machines 
mostly run on steam drive and thus the remaining 
machinery requires about 600 kW if they are run 
on electric drive. A number of sugar mills in U.P. 
generate their own electricity by back pressure tur- 
bines. Sugar mills generally take power from utility 
systems for meeting their requirements during off 
season which is of the order of 50 to 100 kW. 

Rice mills in the ricegrowing areas also offer 
good load. The requirement of power for a rice 
milling plant equipped with shellers, paddy separa- 
tors, cone polishers and elevators is as follows :-—- 


} Tons per hr. 1G to 14 hp. 
4 Tons per hr. ... 16 to 20 hip. 
3 Tons per hr. . 2640 30 itp. 
1 Ton per hr. ... 30 to 36 hip. 
2 Tons per hr. ... 58 to 64 hip. 


On a smal! scale, rice hullers are used for sepa- 
rating outer husk from paddy. Power requirement 
of a rice huller is as follows :— 


Size Output H.P. required 
No. 2. 500 Ibs per hr. oi” 2 ae 
No. 4 1100 lbs per hr. a. . Ra ees 
No. 6 2200 Ibs per hr. ‘ss, a 
No. 8 4400 Ibs per hr. or ee 


Oil mills can be set up in rural areas where oil 
seeds are grown in abundance. The oil cakes which 
contain 8 to 12 of oil can be extracted by the 
solvent extraction process. Thus solvent extraction 
plants can also be located in rural areas. The power 
requirement of Kohlus and various types of oil 
expellers is given below :— 


Amritsar type kohlus 10 H.P. per pair 


Table Expeiler a6" 
Baby Expeller -- §«€©. 6s BP. 
Medium size Expeller 

(4 Tons in 24 hrs.) u- EP. 
Standard Expeller 

(7 Tons in 24 hrs.) as OP. 
Filter Press (upto 36 

plates) ae Oe. 


Flour mills are fast displacing the manual 
operated flour mills in the rural areas and thus be- 
coming one of the most important rural loads. 
Every village almost will have a flour mill. The 
power requirement for different sizes of flour mills 
is indicated below :— 
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Stone size Outputin1I2hrs. H.P. required 
> ag 18 mds. , 5 HP. 
14” | oe 73 UP. 
18” a 10 H.P. 
24” 100 _,, 13 EB. 
30” 200 ,, 20 H.P. 


Dal mills can also be located in rural areas pro- 
ducing gram in abundance. A dal plant generally 
comprising gram cleaning and sorting sieve, sheller, 
husk separator, dal sorting sieve, dal polisher and 
elavators will have the following power require- 
ments :— 


Size Capacity of Dal Plant H.P. required 


No. | 400 —450 Ibs per hr. 15 H.P. 
No. 2. 500 —750 Ibs per hr. 17 HLP. 
No. 3 800 —900 Ibs per hr. 20 H.P. 
No. 4 9$00—1300 Ibs per hr. 26 H.P. 
No. 5 1300—1800 Ibs. per hr. 33 H.P. 
No. 6 2000—2600 Ibs per hr. 45 H.P. 
No. 7 26J0—2800 Ibs per hr. 52 H.P. 


Groundnut deccrdicater can constitute a very 
good lIcad in groundnut growing areas. Power 
requirement for standard size decordicator is given 
below :— 


Size Capacity per hour H.P. required 
No. 1 20 bags iS BP. 
No. 2 75 bags 73 Me. 


Chaff cutter for cutting the fodder can be a very 
popular load in the rural areas. The H.P. required 
is about 3 H.P. A chaff cutter with pullies ete. 
wili cost about Rs. 185/- and thus the farmers can 
afford to go in for this. 

Sugarcane crushers and sugar centrifugals can 
be very popular as a small scale industry in sugar- 
cane growing areas. A sugarcane crusher generally 
requires 20 H.P. Sugar centrifugals require 3 H.P. 
to 10 H.P. 


At present the Government cf India is rightly 
stressing the development of handloom industry, 
because next to agriculture this industry is most 
important as far as the rural population is con- 
cerned because it gives subsidiary occupation to the 
agriculturist when he is idle and has no cultivation 
work to do. But without the use of power the 
handlcom is not a paying proposition. It has been 
estimated that with the use of power driven looms 
the production cost of cloth is almost halved. Thus 
use of power driven looms enables the worker to 
earn a higher wage and the consumer to get the pro- 
duct at a cheaper cost. However, the development 
of power lcoms has been slow because the ordinary 
weaver is too poor to find money for initial capital 
expenditure. The Government or Co-operative So- 
cieties should arrange to provide the weaver power 
locms on hire purchase system. Co-operative So- 
cieties should be established for processing and 
marketing of the products. Motors used for power 
looms are frem 4 to 1 H.-P. and hence the cost of 
electric energy is not an appreciable part in the 
final price of the product. The capital cost of the 
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power looms has not been conducive to its growth 
in the rural areas. 

The use of electricity for dairy and poultry. in- 
dustry has been extensive in Europe and America 
but its progress in India has been insignificant. The 
main obstacles in development of this type of load 
are, the capital cost of equipment, poverty, lack of 
technical know-how, and small holdings of the vill- 
agers. It is necessary that Government should 
take the initiative in starting co-operative dairy and 
poultry industry in the rural areas. It will help in 
raising the earning capacity of the villagers and also 
will develop a good load for the rural electrification 
schemes. Advantage of electric energy over manual 
labour is illustrated by the fact that 1 kWh of elec- 
tric power can milk 30 cows. 

Cold storage of rural products like potatoes, eggs, 
milk, butter and fresh fruits can be a very important 
rural industry because prevention of damage and 
detericration by means of refrigeration is a positive 
measure for increasing the food availability in the 
country. Co-operative cold stores to serve the needs 
of a group of villages can be started with the help 
of the Government. In India cold storage of potatoes 
is becoming increasingly popular. A medium 
sized cold store with storage capacity of 40,000 mds. 
of potatoes will have a maximum demand of 60 kW 
and average monthly consumption of 25,000 units. 

As India is rich in forests, use of electricity for 
saw mills in rural areas which are near forests can 
be popularised. Already large saw mills and tim- 
ber works are established at centres near forest 
areas in several States in India. Plywood factories 
and match factories can also be developed in rural 
areas. The power requirement for the standard 
size saw mills is as follows :— 


18” size ner ice Se 
. fie > 10°8EP. 
tte a, a) 1 ee 
48” ,, vs 25 HP. 


With the use of electric power in cottage indus- 
tries the agriculturist can be given gainful employ- 
ment during off season. The cottage industries 
which can be economically run on electricity are 
silk throwing, knitting, carding for woollen drugget 
industry, tape weaving, button making, fountain 
pen making, production of agricultural instruments, 
leather work industry, pottery and utensils, hoisery 
industry etc. Some of these industries are already 
in cperation on a small scale in several districts of 
Madras. Here also the obstacle to rapid develop- 
ment of these industries is the lack of capital with 
rural population. It is necessary that arrangements 
should be made by the Community Projects and 
NES block authorities to arrange necessary machi- 
nery for setting up such cottage industries in the 
villages. Alternatively an organization should be 
created which can supply to rural areas. machinery 
for cottage and small industries on hire purchase 
system. Unless this is done much progress im deve- 
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loping this type of load in rural areas cannot be 
expected. 
General Lighting 

Use of electricity in rural areas for lighting, fans, 
heating and small pumps for domestic use is limited, 
since the consumption of electricity for domestic 
purposes depends on the standard of living of the 
people. The connected load per consumer in rural 
areas is about 100 watts as compared with 500 watts 
in urban areas. However as the standard of our 
people rises in future years due to prosperity gene- 
rated by the five year plans the use of electricity 
in village homes will also rise. Public buildings 
like schools, hospitals, markets etc. offer good scope 
for electrification. 

Public Lighting 

Public lighting load depends on the length of 
the streets and shopping centres, as well as on the 
ability of the local administration to pay for this 
amenity. The load rate can be assumed to be 15 
watts per 100 persons. Though the load and reve- 
nue due to public lighting is not much but it does 
help to brighten the look of the village and helps 
all the village folk to feel the benefit of electrical 
lighting. 

Rural Electrification Policies 

Load development in rural areas depends very 
much on the commercial and financial policies 
followed by the State Electricity Boards. Consi- 
derable relaxation in tariffs and grant of fresh con- 
cessions te rural consumers is necessary. 

Cost of Service Lines 

In urban areas it is the general practice to charge 
the consumers the cost of service lines in excess of 
100 ft. In rural areas however the consumers are 
not as financially well off as their urban counter- 
parts and hence they generally find it very difficult 
to bear the burden of the cost of service lines. Any 
policy therefore which aims at recovering the cost 
in lump sum or even in instalments is bound to 
prove a great hinderance in the develepment of load 
in rural areas. Electricity Boards however have to 
ensure a minimum return to cover interest, depre- 
ciation and maintenance. Any large scale reduction 
in the minimum return can be brought about only 
by the grant of subsidy which may not be practical 
in the present context of the country’s finances. 

In this connection the policy adopted in Punjab 
is quite reasonable both to the consumers as well 
as the supplier. The consumer is allowed the 
option either to pay the cost of the service line 
or rentals in lieu thereof. Service rentals in Pun- 
jab for 230 volts and load up to 5 kW is as 
follows :— 

(a} Length of service line 
exceeding 100 ft. but 
not 250 ft. 

(b) When length of service 
line exceeds 250 ft. but 
not 500 ft. 


25 nP per month 


75 nP per month 


(c) Service line exceeding 
500 ft. a ... Additional 
monthly rental @ 
3.13 nP for every 
10 ft. in excess 
of 500 ft. 
Service rentals for small industrial power con- 
nections are given in Table 5 below: — 








TABLE 5 
Capacity in kW Service line Service equipment 
of rentalinnP charges per ser- 
the service line. per foot vice in N.P. 
run in (Meter boards, 
excess of cutouts, etc.) 
100 jt. 
Upto 5 kW 0.65 25 
Above 5 kW but 
upto 10 kW 0.78 31 
Above 10 kW but 
upto 15 kW 0.78 37 
Above 15 kW but 
upto 20 kW 1.04 44 
Above 20 kW but 
upto 30 kW 1.30 50 





The electricity board of course should give connec- 
tion’ only if the cost of service line is financially 
justified i.e. probable revenue from the service con- 
nection equals or exceeds the minimum return 
required. Probable revenue consists of (i) energy 
charges and (ii) service rentals if the consumer 
elects not to pay the cost. 

Minimum return required consists of :— 

(i) Return on the capital investment to ensure 

interest, depreciation and maintenance ; and 

(ii) Cost cf the probable consumption to the 

grid. 

In Punjab the minimum return is calculated at the 
rate of 124°, per annum on the capital invested on 
rural consumers. The above includes 24%, to cover 
cost of electric energy. Another facility afforded by 
the board is that service rental is reduced when the 
service line is tapped for giving supply to another 
consumer. 

Minimum Guarantee 

Another factor which is even more important 
than the cost of the service line, is the minimum 
guarantee. Most electricity boards require an 
industrial consumer to give a guarantee for minimum 
consumption for a certain period if the expendi- 
ture on the power connection including the propor- 
tionate cost of common works exceeds a certain 
limit. In Punjab this limit is Rs. 250/- per kW 
or Rs. 2,000/- per connection. The amount of 
minimum guarantee consists of a certain percentage 
of the capital cost to cover interest, depreciation 
and maintenance plus the cost of electric consump- 
tion that is sufficient to fetch revenue equal to the 
guarantee. 

In urban areas the minimum guarantee generally 
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did not pinch the urban consumers firstly, because 
service lengths being small, the cost was low, and 
secondly because in most cases their consumption 
exceeded the amount of minimum guarantee. In 
rural areas the problem was just the reverse. The 
cost was high due to long service lines, sub-mains 
etc. and consumption of the power consumers was 
low. Various formulae have been evolved calcu- 
late the minimum guarantee. The difficulty how- 
ever arises when the minimum guarantee of old 
consumers is to be revised every time a new con- 
sumer was ccnnected to the line, the problem be- 
coming mcre acute when large extensions are 
taking place very frequently on the line. If how- 
ever the minimum guarantee of old pioneer con- 
sumers in the rural areas were not to be revised 
when additional new consumers come up on the 
line then the result would be that the new consumers 
would escape with much lesser amount of guarantee, 
the pioneer having to pay a heavy price for coming 
in earlier. In areas where this practice is in force. 
is proving to be a retarding factor in the develop- 
ment of rural electrification as the intending con- 
sumers in unelectrified areas, though actually desirous 
of getting electricity as early as possible, but keep 
on waiting till someone else in the vicinity gets a 
connection. The best solution is to have a flat rate of 
guarantee for all the consumers both urban and 
rural. In Punjab this system is now in force, the 
guarantee being calculated at Rs. 60/- per B.H.P. 
per year for 10 years. This has resulted in a very 
substantial decrease in the amount of guarantee of 
rural consumers. This has also eliminated the pro- 
blem of revising the guarantee of old consumers and 
the tendency of the rural people to wait for some 
body else to get the first connection. Financial 
justification is also calculated for a group of rural 
consumers cn the basis of total revenue of the group. 
Tariffs ; 

The rates for the supply of electric energy have 
also a very important bearing on the development 
of rural electrification. The rates for industries in 
rural areas have to be economical so that rural con- 
sumers could discard the old system and change- 
over to the use of electricity. While framing the 
rates for the supply of energy in the rural areas, 
this fact has to be kept in view and the rate applica- 
ble to rural motive power for small and cottage 
industries has to be lower than those applicable to 
similar icads for industries in urban areas. Unless 
this is done load development in rural areas will be 
very much restricted. Keeping these points in view 
a separate tariff has been designed in Punjab for 
agricultural and cottage industrial power supply. 
This tariff was available to (i) irrigation pumping 
and other agricultural purposes with a demand not 
exceeding 20 kW and (ii) Cottage and small indus- 
tries located in rural areas using an electric motor 
with connected load up to 10 B.H.P. For the first 
500 units consumed per month the tariff is 9.38 nP 
per kWh as against 10.94 nP for small industrial 
power supply in urban areas. Beyond 590 units and 
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up to 1,500 units however the rate is Rs. 9.38 nP 
per kWh in both cases. Similarly all consumption 
beyond 1,500 units is charged at 7.81 nP per kWh. 
This lower tariff for rural consumers for the first 
500 units has helped a great deal in an impressive 
load development in Punjab. 
Security Deposits 

Private licensees have a practice of getting secu- 
rity deposits from consumers roughly equal to 3 
months consumption with a view to safeguard their 
financial interests. If this formula is applied for 
rural consumers then it is likely to cause great finan- 
cial hardship. The amount of security should be as 
low as possible. The practice followed in Punjab is 
perhaps the best under the circumstances. The charges 
are Rs. 2/- per single phase meter and Rs. 15/- for 
3 phase meter up to 30 kW plus Rs. 10/- per kW of 
the connected load applied for. 
Payment of Bills 

Payment of bills in rural areas is quite a problem. 
Large staff cannot be kept for collecting bills of 
rural consumers because that will make operational 
cost of rural electrification quite uneconomical. It 
will be quite convenient to consumers and econo- 
mical to electricity boards if rural consumers are 
allowed to pay their energy bills only twice a year, 
at the time of reaping of the harvest. 
Procedural Delays 

One of the main causes retarding load growth 
in rural areas, is the lengthy procedure in getting 
sanction for power connections and the estimate 
and also the actual connection thereafter. Villagers 
cannot afford to run from office to office pursuing 
their application for months. The need of the hour 
is to simplify the procedure and decentralise the 
power fcr granting connection. A simple procedure 
would be to authorise a sub-divisional officer to grant 
all connections up to 10 H.P. and an executive engi- 
neer all connections up to 25 H.P. 


Measures for Load Development : 


In India if load growth in rural areas is left to 
private efforts alone then it will be very slow be- 
cause of the low standard of living of the rural 
population and thus no scheme of rural electrifica- 
tion can ever hope to be self-supporting. Hence for 
rapid development of load in rural areas the Gov- 
ernment must take the following load promotional 
measures : 

(a) Rural electrification must form an important 
item for Community Projects and National Extension 
Service Schemes. 

(b) Setting up a special organisation subsidiary 
to State Electricity Departments or Boards for ad- 
vancing loans and providing financial assistance to 
the agriculturist for purchasing the required equip- 
ment for the small industries and irrigation pumps. 
Alternatively this organisation should give the plant 
and equipment and domestic appliances on hire pur- 
chase system for cottage industries as well as for 
domestic services. 





(c) The State Electricity Departments and Boards 
should evolve a system by which they should under- 
take the wiring of rural domestic consumers 
as well as small and cottage industrial machinery at 
the cost of the Government. A suitable tariff to take 
this into account may be adopted. 

(d) For irrigation pumps it is suggested that 
the cost of pumping sets, its housing and erection 
together with connection with mains should initially 
be borne by the Government and then the agricul- 
turist is either asked to repay in instalments or a 
higher tariff is charged from him. This will relieve 
the burden from the shoulders of the prospective 
agricultural consumers considerably and this step 
if undertaken will help in very rapid development of 
agricultural load which is of very high importance 
for improving the rural economy. 

(ec) Servicing of the pumping sets of agricultural 
consumers should be undertaken by the Electricity 
Departments or Boards on a nominal monthly pay- 
ment. 

(f) A special agency should be set up for pro- 
viding technical assistance for setting up small in- 
dustries in rural areas. State Industries Department 
can do a lot in this direction. 

(g) For domestic consumers special tariffs for 
combined light and power should be introduced to 
eliminate the necessity of separate wiring for lights 
and fans and domestic power appliances. 

Co-operative Societies should be organised in 
rural areas for :— 

(i) Providing marketing facilities for rural pro- 
ducts. 

(ii) Putting up small 
units. 

(iii) Putting up group lift irrigation schemes. 
In this scheme the pumping sets will be 
owned by the local community. 

(iv) Setting up co-operative industrial centres. 
This will eliminate wasteful competition 
and overlapping of industries. 

(v) Setting up cold stores, dairy and poultry 
farm on co-operative basis. 


industrial demonstration 


Problem of Finance 


Now in order to pursue load promotional mea- 
sures as indicated above the big question of finance 
comes up before the Electricity Departments or the 
Electricity Boards. In every western country where 
rural electrification has been tried on large scale 
the problem of finance has always cropped up. 
These countries therefore created special agencies, 
passed special legislaticn and adopted various mea- 
sures of subdsidising rural electrification. No 
standard formula has been followed for subsidising 
rural electrification but every country has evolved a 
system suited to its needs and circumstances. In 
India therefore some form of subsidy will have to 
be paid to the Electricity Departments if rural 
electrification is to make any significant contribution 


in the uplift cf the villages of India and the standard 
of living of rural people. 

The first and foremost necessity is the amend- 
ment of the Electricity (Supply) Act 1948. At pre- 
sent the Act does not contain any specific provision 
for adopting special programme and measures to 
give rural electrification the impetus which it requires. 
At present each Electricity Board cr the State 
Government follows its own individual policy of 
rural electrification. The emphasis on rural electri- 
fication differs from state to state. While Madras 
has made scme significant progress in this direction 
several other states have made no progress at all. 
Hence immediate steps should be taken for bring- 
ing forward a legislation for amending the Electricity 
(Supply) Act 1948 making rurai electrification as 
one of the fundamental functions of the Boards. 
The amendment of the Act should be in the follow- 
ing directions : 

(a) The Electricity Boards should be empowered 
to advance loans and _ providing other financial 
assistance to ihe rural population for purchase of 
equipment for small industries and irrigation pumps. 
The Industries and Agricultural Departments at pre- 
sent advance loans to people in rural areas for pur- 
chase of pumps and small industrial machinery but 
more often than not delays occur due to poor co- 
ordination between these departments and Electricity 
Boards. 

(b) The Boards should be allowed to give plant 
and equipment on hire purchase system. At pre- 
sent one or two Electricity Boards give equipment 
on hire purchase basis but it is essential that all 
the Boards follow a uniform policy which can easily 
be accomplished by amendment of the Act. 

(c) The Act should have specific provision to 
enable the Boards to adopt special programmes and 
measures for rural electrification. 

The next most important thing is that legislation 
should be brought forward for creation of special 
Rural Electrification Fund in each State. The 
administration of this Fund should be entrusted to 
the State Electricity Boards, or the State Electricity 
Departments. The fund can be created by taxes on 
sales and consumption of electric energy in urban 
areas, betterment levies etc. 


The question of subsidy has been considered by 
the two seminars, held at Roorkee in 1954 and at 
Srinagar in 1955. It has been accepted in principle 
by these seminars that rural electrification cannot 
be accomplished without the grant of subsidy in ene 
form or the other. It will be appreciated that all 
new schemes begin to pay at the end of 5 years and 
some rural electrification schemes only may begin 
to pay if at all at the end of 10 years, but most 
rural electrification schemes never become paying. 
If large programme of rural electrification has to 
be undertaken by the Electricity Boards they can- 
not be expected. to carry on losses from year to 
year because this will add to the capital base and 
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create liability for interest and depreciation. It is 
therefore desirable that the Boards should have 
balanced budgets and hence it is necessary that 
some sort of subsidy is granted to the Boards. 

It is suggested that the amount of subsidy which 
cannot be met by the Rural Electrification Fund 
should be met by the Central or State Governments. 
Now the subsidy to be paid to the Central or State 
Government should either be 50%, contribution to- 
wards capital cost and the rest in the form of loans 
or it should be in the form of interest free loans 
for 10 years repayable in 20 years, thereafter with 
interest. 

Now another point which arises is whether all 
rural electrification schemes irrespective of their 
nearness to the transmission lines should be subsi- 
dised or there should be some sort of distinction. 
Obviously a rural electrification scheme which has 
a diesel power house as its source of supply cannot 
be expected to pay even in 10 years whereas if 
the scheme gets its power supply from a major 
thermal or hydro electric power system it might 
begin to pay even in 5 years. It is therefore sug- 
gested that there should be a distinction between 
the two types of rural schemes as mentioned above. 
No subsidy shculd be paid for implementation of 
those rural electrification schemes which are within 
5 miles of transmission lines of a major thermal or 
hydro-electric power system. In this case the 
Electricity Board or the Electricity Department 
should be able to balance its budget for the major 
power system with earnings from its urban distri- 
bution system. The profits from the urban areas 
will set off the losses from rural areas. But in the 
case of rural schemes getting power from diesel 
power houses grant of subsidy is inescapable and 
hence only these schemes should be considered for 
subsidy from the State or Central Government. 

The question cf subsidy should not be viewed 
purely within the frame work of the Electricity 
(Supply) Act 1948 as there are so many indirect 
benefits that will accrue from the rural electrifica- 
tion, for instance in the form of better standards 
of living of the people, in creating more employ- 
ment etc. There are no yardsticks to measure the 
intangible benefits resulting from the rural electri- 
fication. 


Conclusion 

Rural electrification which is of paramount 
importance to the national economy and well being 
of the masses cannot be achieved at any significant 
scale until the State and Central Governments 
adopt a far sighted policy of subsidisation as is 
being followed in other advanced foreign countries, 
and pushing with vigour load promotional measures 
in the rural areas. 


ACKNOWLEDGMENT 


The author is grateful to the Central Water and 
Power Commission (Power Wing), Government of 
India for permission to publish this paper. The 
views expressed in this paper represent the personal 
opinion of the author and not of the Central Water 
& Power Commission (Power Wing). 


References 


1. All India 1950 to 1959/60 
issued by Central Water & Power Commission (Power 
Wing). 

2. Proceedings of the Symposium on “RURAL ELECTRI- 
FICATION IN INDIA” held at Simla on 3rd June, 
1948 under the the Power 
Engineers, 


Statistics—General Review 


auspices of Society of 


3. World Power Conterence 1951—Rural Electrification in 
Madras State. 
4. World Power Conference 1951—The use of Electric 


Power by Small Sca'e Industries in India. 

5. Shri H. R. Bhatia—‘ ELECTRIFICATION OF RURAL 
AREAS IN PUNJAB’’—Journal of the Institution of 
Engineers (India) Vol. 36, No 4,. Part 2, December, 
1955. 

6. Sarvashri V. P. Appadurai and K. R. Radhakrishnan- 
“RURAL ELECTRIFICATION iN MADRAS 
STATE’’—Journal of the Institution of Engineers 
(India) Vol. 36, No. 5, Part 2, January, 1956. 

7 Sarvashri 8. S. Kumar and P. V. 8S. Ayyar—‘‘PLACE 
OF RURAL ELECTRIFICATION IN THE COUN- 
TRY’S PLANS” POWER ENGINEER, Vol. 6, No. 2, 
April, 1957. 

8. Shri A. P. Seethapathy—“POWER FOR THE VIL 
LAGES’—BHAGIRATH, Vol. IV, No. 2, July, 1957. 

9. Sarvashri R. K. Nair and Harbans Singh “RKURAL 
ELECTRIFICATION POLICIES IN PUNJAB’— 
Indian Construction News—May, 1958. 

10. Annual Report of the Punjab State Electricity Board 
for the year 1959/60. 








Have you renewed 


Your Subscription to 
INDIAN JOURNAL OF POWER & RIVER VALLEY DEVELOPMENT 


IF NOT. WRITE TO THE MANAGER 


BOOKS & JOURNALS PRIVATE LIMITED 
6/2, Madan Street, Calcutta-13 








DECEMBER, 1961 


11 











Irrigation and Power Development 
in Andhra Pradesh under the Third Plan 


MAJOR AND MEDIUM IRRIGATION 


NDHRA PRADESH POPULARLY KNOWN AS THE 

River State is rich in land and water resources. 
Two of the biggest inter-State rivers in India, the 
Godavari and the Krishna with their tributaries pass 
through the heart of the State. Medium-sized rivers 
like the Vamsadhara, the Nagavalli and the Pennar 
with a large number of tributaries and a number cf 
minor and small coastal rivers like Sarada, Thandava, 
Varaha, Pampa, Yeleru and Munneru, etc., fertilises 
most of the land. These rivers of the State yield 
150 million acres feet of water of which 50 million 
acres feet are likely to be utilised by the neigh- 
bouring States of Bombay and Mysore. At present, 
the State’s uilisation is about 26 million acres feet 
and the remaining 74 million acres feet which can 
fertilise nearly 16 million acres of dry parched land 
in the State, empties into the sea. 

The optimum utilisation of land resources of 
the State involves an integrated development of the 
water resources. Towards this objective, six major 
irrigation projects, and 17 medium irrigation pro- 
jects in Andhra and two major and II medium 
irrigation projects in Telangana were included in 
the State’s first Five-Year Plan. The two major 
irrigation projects in Telangana area, viz., Koilsagar 
and Bheemanapalli Projects were completed by the 
end of the first Plan. During the Plan period 31,200 
acres were brought under irrigation by the major 
and medium irrigation projects. 

During the second Plan period, all the incom- 
plete works in Andhra and Telangana will be conti- 
nued besides taking up two new major projects and 
13 new medium projects in Andhra and 11 new 
medium irrigation projects in Telangana Provision 
has also been made for the investigation of projects 


in both Andhra and Telangana regions. The target . 


of irrigated area to be attained unde: major and 
medium irrigation project during the second Plan 
period is 5.76 lakh acres. 

A target of 24 lakh tons of additional food pro- 
duction has been fixed during the third Five Year 
Plan and it is proposed to achieve this target by 
producing 4.45 lakh tons under major and medium 
irrigation projects and the balance by other means 
like supply of fertilisers, use of improveu seeds, 
impreved implements, green manure, etc. The addi- 
tional area that will be brought under irrigation at 
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the end of the third Plan period is 5.21 lakh acres 
excluding Nagarjunasagar project. Besides this, an 
additional area of 0.60 lakh acres will be brought 
under irrigation during the third Plan period under 
the projects completed during the second Plan 
period. The major spill-over schemes of the second 
Five-Year Plan are the Tungabhadra Project, K.C. 
Canal, Kaddam and Pochampad Projects. During 
the third Plan period 4 major irrigation schemes and 
27 medium irrigation schemes in Andhra and 3 
major irrigation schemes and 18 medium irrigation 
schemes in Telangana at a cost of Rs. 2839.00 lakhs 
are proposed to be implemented. Out of this, it is 
proposed to spend a sum of Rs. 521.87 lakhs during 
the year 1961-62. 

Flccds and famine arise out of extreme condi- 
tions of rainfall, deluge and drought. When there 
are rainy storms cf extreme intensity, floods wre 
caused. When rains fail drought conditions prevail. 
Andhra Pradesh suffers from both, floods cnd 
famine. Once in three to five years, the districts 
of Rayalaseema and some districts of Telangana 
suffer from famine due to failure of rains. ‘The 
coastal Circar districts suffer from heavy rains and 
floods. The problem is to provide adequate water 
to crops in the scarcity districts of Rayalaseema ard 
to keep water away from lands in the already low- 
lying and submergible deltas of the ccastal districts. 

During the first Five-Year Plan period, flood 
control schemes were envisaged as a part of multi- 
purpose river projects and no separate provision was 
made for flood-control programme. But on account 
of exceptionally heavy floods that occurred in 1954, 
the need to deal with the flood control in a co- 
ordinated and planned manner independently as a 
problem distinct from the development of irrigation 
and power was felt. With a view to tackle the 
flood problem in a comprehensive way, a State Flood 
Control Board with the Minister for [rrigation and 
Power as Chairman has been constituted. This 
Board is being assisted by a Technical Advisory 
Committee consisting of officials and non-cfficials 
with the chief engineer as chairman. Under their 
direction, master plans for fiood control and protec 
tion had been prepared for the rivers, Krishna, Pen- 
nar, Sarada, Nagavalli, Vamsadhara and Kollair lake. 

During the third Five-Year Plan, it is proposed 
to implement 13 flood-control schemes at a cost of 
Rs. 244.00 lakhs—Rs. 194.00 lakhs in Andhra and 
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Rs. 50.00 lakhs in Telangana. Out of this, it is 4. Kurnool mina 


proposed to spend Rs. 16.33 lakhs during 1961-62. Canal Pa «  %82 8.0 
[c assist the Public Works Department in the 5. Narayanapuram 

design of enginerring structures, an Engineering Re- Anicut m= a 6.8 6.8 

search Department is functioning in this State. It 6. Torrigedda Pump- 

makes model studies and experimental analysis Scheme _ s GA 


supplemented by the scientific testing of engineering 7, Paidigam Project 
materials for utilisation to thé best advantage of the 8, Excavating supply 


various aspects. Consequent upon the large num- channel from 
ber of schemes for irrigation, power development, Paleru to Bitra- 
roads and buildings that have been taken up during gunta i on a 48 
the second Five-Year Plan period, the scope for 9 Varaha Reservoir 
functions of engineering research iaboratories has Scheme m . 3.0 
vastly increased. With a view to strengthen the 19 Thandava ees 
Engineering Research Laboratory by providing scheme near 
buildings for laboratory, staff quarters and equip- Ghantavarikothagu- 
ment, a sum of Rs. 23.80 lakhs has been provided dem ras 20 
in the second Five-Year Plan. | 11. Swarnamukhi Left 
At present fea following research laboratories Bank Canal ee < z 8.0 
and sections are functioning in the Engineering 47 Kalyani Reservoir 
Research Department :— Scheme fee 08 
f. Hydraulic Laboratory. 13. Bahuda: Reservoir 
2. Soil Mechanics Laboratory. Scheme 19 
3. Engineering Materials Laboratory. aoe + ss m2 
eu . 14. Zurreru Project ... - “ 2.0 
4. Physics and Chemistry Laboratory. New SCHEMES 
5. Mathematics and Statistics Section. 5 Vaeniediens eo. 
6. Library. ject = : 50.0 
7. Workshop, “a oy , ‘» ; 
16. Vottigedda Project ee ~- 2 
8. Hydro-Metereological Section. PSL GIRS 
17. Varadarajaswami- 
During the third Five-Year, it is proposed to gudi Project 10 
open two laboratories—one for pavement design and J Sass ” 5 . 
: ; 2 18. Pampa - Reservoir 
testing and another for dealing with the problems S 
° : : : or ee are cheme ‘ a 2.0 
of Public Health Engineering. It is also proposed 19. Pulivendla Stage 7 
to expand the Hydro-Metereological Laboratory and . , 5 
- Fist Scheme ves ‘0 » 5.0 
Hydraulic Laboratory. For this purpose, x sum of 98 Racer Cane 40 
Rs. 40.00 lakhs has been made in the Telangana a — on +: " 7 
Plan of the State. 21 to 31. Physical tengets not available. 
The following statement will furnish the targets TELANGALA REGION 
preposed to be reached under each scheme during §py. Over SCHEMES 
the third Plan period. ee 1. Rajolibanda Diver- 
a STATEMENT as sion Scheme... Addi- 
Scheme Item Unit Physical tional 
targets Irriga- 
1961- 1961- tion 1.000 55.0 5.0 
66 ©«62 Potential acres 
(1) (2) (3) (4) (5) 2. Kaddam bal 1“ » 442 140 
——— -- -$ —___—_____---—-—— ~— 3. Pochampad Ae * o an _ 
ANDHRA REGION 4. Musi Project... . » 168. WA 
SPILL-OVER SCHEMES 5. Jutpalli ae . 2.5 net 
1. Bhairavanithippa 6. Lakhnapur He a 4 1.6 
Project ... Addi- 7. Swarna ren ES wv 2.0 
tional 8. Salivagu is “ e 2.9 
Irriga- 9. Nallivagu i - es 4.0 
tion 090 4.7 2.0 10. Pamadugu oad - _ 3.0 
Potential acres 11. Suddavagu bes ” - 5.0 
2. Tungabhadra New SCHEMES 
Project High 
Level Canal a ‘i » 100.0 ... 12. Lankasagar = - ~ 
3. Tungabhadra 13. Kotepallivagu pro- 
Project Low ject : eve os : Ss 0.5 
Level Canal i eo eid ... 14 to 21. Physical targets not available. 
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Flood-Coutrol Schemes 


ANDHRA REGION 
i. Thandava Reser- 
voir scheme ... Acca to 
be pre- 
vented 
from sub- 
mersion » 20.0 
. Godavari _ banks, 
etc., spill-over flood 
protecticn works ... » 100.0 50.0 
3. Improvements to 
Upputeru) from 
Railway bridge to 
Kondangi lock ... Ps o mae 
4. Flood bank on left 
side of Cheyyar 
near Pothapi _ vill- 


tw 


age eas ° ja 2.0 
5. Flood banks on 

both sides of Vam- 

sadhara wherever 

necessary ‘ 2.0 


6. Flood banks on 
both sides of 
Nagavalli wherever 
necessary ies “ s 2.0 
The Physical tar- 
gets in respect of 
other schemes are 
not available st ‘i ra 

TELANGANA REGION 
7. Peddavagu Project ‘ - 1.0 


POWER 
Inspite of the fact that Andhra Pradesh posses- 
ses, all the pre-requisites for large industrialisa- 
tion, the State is industrially very backward. One 
present agains: the all-India figure of over 35 and 


abundant electric power. The per capita con- 


sumption of electricity is only about 15 units at 
present against the All India figure of over 35 and 
much more in the neighbouring States of Madras 
and Mysore. The State is, however, rich in power 
potential. Its hydro power potential is cstimated 
to be above three million killowatts. The coal 
reserves of the State are estimated to be over four 
thousand million tons. Thus there are abundant 
power resources in the State which are yet to be 
economically developed. 

The progress made under power projects in 
Andhra area during the first Five-Year Plan was 
remarkable. The first generating unit of 17 m.W. 
capacity at Machkund was commissioned on 19th 
August 1955 while the second was commissioned 
in December 1955. Towards the close of the first 
Plan, the installed generating capacity was increased 
from 21,400 k.W. to 62,000 k.W. the aggregate 
load demand from 12,600 k.W. to 38,000 k.W. 


The number of villages and towns electrified rose 
from 205 at the commencement of the Plan to 681 
at the end of the Plan. The per capita consump- 
tion also increased from 2.5 units at the beginning 
of the Plan to 7 units at the end of the first Plan. 

In the Telangana area, the Ramagundam 

Thermal Scheme and the Nizamsagar Hydro- 
Electric Scheme were undertaken. By the end of 
the first Plan, the power house buildings at the 
colony at Ramagundam were completed and the 
boiler plant consisting of six boilers and turbo- 
alternator plant consisting of three sets has been 
erected. By the end of the Plan period, only 19 
villages were electrified. The Nizamsagar Power 
Station was.commissioned with three 5,000 k.W. 
generating units. 
During the Second Five-Year Plan, 12 schemes 
eight in Andhra and four in Telangana have 
been taken up at a total cost of Rs. 3,285.76 lakhs 
(Rs. 2,456.48 lakhs for Andhra and Rs. 829.28 
lakhs for Telangana). Machkund Hydro-Electric 
Scheme, Tungabhadra Hydro-Electric Scheme, Up- 
per Sileru Hydro-Electric Scheme and Telangana 
Thermai Schemes are the four important schemes 
taken up for implementation during the second Plan 
period. By implementing the schemes mentioned 
above the installed generating capacity will go up 
by 128,820 k.W. while the per capita consumption 
of electricity which was about 7 units at the begin- 
ning of second Plan would increase to 15 units by 
the end of the second Plan. 

In Andhra, it is proposed to instal, during the 
third Plan period, the fifth generating unit of 9,000 
k.W. capacity at a cost of Rs. 35.00 lakhs at Hampi 
Pcowei House under Tungabhadra Hydro-Electric 
Scheme. Under the Tungabhadra Nellore Hydro- 
Thermal Scheme, three more units of the same 
capacity, one at Humpi power house and two at Dam 
power house will also be installed to complete the 
full development of the two power stations. The 
Tungabhadra Nellore Hydro-Thermal Scheme envi- 
sages the establishment of a 3 m.W. Thermal 
Station at Nellore to firm up the seasonal power 
at the Dam and Humpi power stations. The Up- 
per Sileru project utilises the tail waters of the 
Machkund power station. The first stage envisages 
an installed generating capacity of 120 m.W. and 
does not involve any major civil works such as 
dams and tunnels. It is proposed to incur an 
amount of Rs. 220.01 lakhs by the end of the second 
Five-Year Plan on civil works and transmission 
lines. During the third Plan Period, it is proposed 
to execute the remaining work at a cost of 
Rs. 706.90 lakhs. As an agreement had already 
been reached between the Government of Andhra 
and Orissa to the effect that the two Governments 
would share the cost of a dam on Sileru river either 
at Balimela or at Guntawada, a provision of Rs. 3 
crores for this purpose has been made in the Plan. 

The Srisailam Hydro-Electric Scheme envisages 
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the power development at Srisailam and Nagarjuna- 
sagar at a cost of Rs. 3,536.00 lakhs. It is pro- 
posed to instal under this scheme 3 machines of 
110 m.W. cach at Srisailam and 2 machines of 50 
mW cach at Nagarjunasagar. T[cwards this scheme, 
a sum of Rs. 8 crcres has been provided in the 
Plan. A sum of Rs. 20.00 lakhs has been provided 
for small Hydro-electric schemes. With a view to 
investigate all the power sites in the State and pre- 
pare a “Master Plan” for the co-crdinated utilisa- 
ticn of all the power rescurces in the State, a sum 
of Rs. 50 lakhs—Rs. 34 lakhs for Andhra and 
Rs. 16 lakhs for Telangana—has been made. Under 
the rural electrification scheme, 925 additional 
villages will be electrified during the third Plan 
pericd. It is proposed tc provide a sum of 
Rs. 650.00 lakhs towards transmission and distri- 
bution of lines. Ancther sum of Rs. 375.00 lakhs 
has been provided for the inter-State links with 
Myscre and Madras. 

The Telangana Hydro-Thermal Scheme is a 
comprehensive scheme combining the Nizamsagar 
Hydro-Electric Scheme the Ramagundam Thermal 
scheme and the City Reorganisation Scheme. In 
additica, certain transmnssion lines and sub-stations 
are also provided fcr in the scheme for proper 
utilisation cf generated power at the three stations 
and with a view to inter-connect the generating 
staticns and alsc to form a grid in the Telangana 
region. It is proposed to incur an amount of 
Rs. 572.20 lakhs during the third Plan under this 
scheme for installing additional bcilers, one each 
at Ramagundam and Hussainsagar Thermal Stations 


and the balance works on transmission lines and 
sub-stations provided for in the scheme. Under 
the Ramagundam Thermal Scheme it is proposed 
to generate 60 mWs. at a cost of Rs. 485.50 lakhs. 
The Kothagudem Thermal Station is proposed to 
be established near the existing Kothagudem 
Collieries at a cost of Rs. 954.50 lakhs during the 
third Plan period. The installed generating capa- 
city under this scheme will be 120 mWs. This station 
has become very important in view of the establish- 
ment of a fertiliser factory at Kothagudem. 


During the third Plan period, it is proposed to 
implement 18 schemes at a cost of Rs. 6,494.00 
lakhs, Rs. 3,593.80 lakhs for Andhra and Rs. 2900.20 
lakhs for Telangana. Out of the total amount pro- 
posed in the Plan, a sum of Rs. 1,000.00 lakhs 
Rs. 615.00 lakhs in Andhra and Rs. 386.00 lakhs 
in Telangana is proposed to be spent during 
1961-62. 


The targets proposed to be achieved during the 
third Plan period can be seen from the following 
statement. 


NAGARJUNASAGAR MULTIPURPOSE 
PROJEC1 

The Nagarjunasagar Project, one of India’s 
major multipurpose river valley projects was taken 
up in 1955-56 as a joint venture of the erstwhile 
Hyderabad and Andhra States for the utilisa- 
tion of the available waters of Krishna river in the 
Lower Krishna basin. The first stage of the pro- 
ject consists of the construction of a masonry dam 











STATEMENT 
Physical targels for 
Scheme Item Unit - 
1961-66 1961-62 
(1) (2) (3) (4) (5) 
ANDHRA REGION 
1. Tungabhadra Hydro-Electric Scheme ‘Installed generating capacity mWs. 7.2 
2. Tungabhandra Nellore Hydro-Thermal Scheme a me 51.6 
3. Upper Sileru Hydro-Electric Scheme , 9 120.0 
4. Srisailam Hydro-Electric Scheme in conjunction 99 * 100.0 
with Nagarjunasagar Hydyro-Electric Scheme Transmission lines to be 
3. Upper Sileru Hydro-Electric Scheme constructed Miles 250 20 
6. Rural Electrification Villages to be electrified No 650 200 
7. Midget Stations Installed generating capacity mWs. 2.00 
8. Investigations of new projects =e Master plans to be prepared No 1 
9. Towards Andhra share of Dam at Guntavada Installed generating capacity mWs. N.A 
or Balimela Instalied generating capacity mWs. N.A. 
1( Inter-State links (i) Completion of balance works 
TELANGANA REGION (ii) Installation of additional 
1. Telangana Hydro-Thermal Scheme boilers No 2 
2. Ramagundam Thermal Station Extension Scheme Insta'led generating capacity mWs. 60.0 
3. Kothagudem Thermal Scheme ae ” ” 120.0 
4. Srisailam Hydro-Electric Scheme in conjunction Installed generating capacity (included in 8. No. 4 of 
with Nagarjunasagar Hydro-Electric Scheme Andhra region) 
5. Transmission and Distribution Transmission lines to be 
6. Rural Electrification constructed Miles 500 30 
Villages to be electrified No 275 90 
7. Midget Stations Installed generating capacity mWs. 
Master plans to be prepared No 1 


8. Investigation of New Projects 
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near Nandikonda 302 feet high above average 
foundation level (FRL+525) a right bank canal, 
135 miles long which will be the biggest irrigation 
canal in the world after its full development and 
a left bank canal 108 miles long to irrigate in all 
an area of 20.60 lakhs acres including an additional 
area of 1.50 lakhs acres of first crop and 1.5 lakhs 
acres of second crop irrigation in Krishna delta. 

According to the present financial forecasts, the 
first stage of the project is estimated to cost 
Rs. 14.44 crores from Telangana Plan for the con- 
taken up at the fag end of the first Five-Year Plan 
period, and it attained the tempo to the required 
extent during the second Plan period. 

The second Plan carried a provision of Rs. 39.10 
crores—Rs. 24.66 crores from Andhra Plan and 
Rs. 14.44 crores from Telangana Plan for the con- 
struction of the dam and the two canals. The work 
on the project is keeping ahead of the schedule 
and an amount of Rs. 28.10 crores was spent 
during the first four years of the second Plan period. 
The expenditure incurred on the project from the 
commencement to the end of 1959-60 is Rs. 29.17 
crores. 

It is estimated that a sum of Rs. 50.95 crores 
would be required for the completion of the work 
on the first stage of the project which spills over 
from the second Plan. During the third Plan 
period, it is proposed to provide a sum of 
Rs. 4,500.00 lakhs. Of this, Rs. 960.00 lakhs is 
proposed to be spent during the year 1961-62. 

The details of the physical targets proposed to 
be achieved during the Plan period as also during 
1961-62 can be seen from the following statement : 

STATEMENT 


Sche:ne/ Item of work Unit Physical targets for 





1961-66 1961-62 
(1) (2) (3) (4) 
NAGARJUNASAGAR 
Dam UNIT 
1. Earthwork  exca- 
vation for foun- 
dation . 1,000 cft. 


> WN 


. Masonry for Dam 
. Concrete for Dam 
. R.C.C. for Galle- 


ries od 
. Earthwork  bank- 
ing for  Earth- 
dams : 
NAGARJUNASAGAR 


RIGHT CANALS 


. Preliminary in- 


_ vestigation of main 


nN 


tl 


CryAAUMNS 


. Excavation 


. Buildings 
. Cross 


. Cross 


. Earthwork 


. Main Cana! 


canal field chan- 
nel of less than 14 
cusec capacity 

in all 
soils including rock 
requiring blasting 


. (a) Tunnelling 


(b) Lining of Tun- 
nel 


Drainage 
works (Major) 
Drainage 
works (Minor) 


. Bridges 
. Regulators 


Falls & Weirs 


0. Escapes : 
NAGARJUNASAGAR 


LEFT CANALS 

includ- 
ing rock excava- 
tion in main canal 
Tun- 
nelling 


Cross Drainage 


works (a) Major ... 
(b) Minor ... 

. Block levelling 

. Buildings 

. Head sluice 

. Bridges 

. Canal lining 


100 ,, 9,71,000 
100 ,, 51,500 
100 ,, 5,400 

. 1,000 ,, 19,690 
Miles 2,700 


1,009 cft. 10,70,600 

1 .,, 13,85,400 

" 1 ,, $50,000 
. Lakh. Rs. 39.37 

. Nos. 2 

58 

30 

3 

3 

2 

1,000 cft. 8,50.,000 

a. 5.437 

Nos. 3 

: t& 

. Lakh acres 4.44 
.. Lakh Rs. 39.48 
. Nos. 1 

eee 33 
.M.- tt. 27.56 


2,56,000: 
13,000. 


2,700 


6,060 


3,16,000 
13,85,400 


20.00 


l 


2,30,000 


2.0 


4.44 
12.00 
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SOME SPECIAL ISSUES OF 
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JOURNAL OF MINES, METALS & FUELS 


‘(Incorporating Indian Mining Journal) 


“COAL INDUSTRY IN INDIA”—carrying 45 
Papers by leading authorities read at the sympo- 
sium on India’s Coal Industry organised jointly 
by the Geological, Mining and Metallurgical 
Society of India and Indian Mining Journal. The 
articles provide a valuable and comprehensive 
survey of the coal industry in India. 

Price: Rs. 7/50 


“METHODS OF WORKING COAL IN INDIA” 

carrying speeches delivered, papers read and 
discussions held at the Second Mining Conference 
organised by the National Association of Colliery 
Managers (Indian Branch). Price : Rs. 12/00 


“ECAFE NUMBER”—carrying articles on many 
important aspects of geology and minerals by offi- 
cers of the Geological Survey of India—published 
in commemoration of ECAFE meeting on Geolo- 
gical Map and Mineral Resources Development 
of Asia and the Far East, held in Calcutta from 
November 4 to 16, 1957. Price : Rs. 5/00 


“MINERAL BENEFICIATION & EXTRAC- 
TIVE METALLURGICAL TECHNIQUES”’— 
carrying 57 Papers from eminent scientists and 
technologists read at a symposium held at the 
National Metallurgical Laboratory, Jamshedpur, 
from February 8 to 11, 1957. Price : Rs, 15/00 


“COAL CARBONIZATION”—Carrying 65 pap- 
ers from eminent scientists and technologists read 
at a symposium held at the Central Fuel Research 
Institute, Dhanbad, in March 1957. 

Price : Rs. 20/00 


“MINERAL BENEFICIATION TECHNIQUE” 
carrying about 30 original research papers read 
and discussed at a symposium held at the Indian 
Institute of Science, Bangalore in September 1959. 
Price: Rs. 12/00 


“PETROLEUM & NATURAL GAS”—carrying 
articles by eminent foreign and Indian experts on 
different aspects of oil and natural gas explora- 
tion, drilling and production and of research on 
problems arising in manufacturing processes. 
Price: Rs. 5/00 


“NATIONAL COAL DEVELOPMENT CORPORATION”—carrying contributions from the Man- 
aging Director, Chief Engineers and other administrative and executive officers reviewing the organi- 
sational, developmental and mining-technical aspects of this Government of India undertaking. An 


indispensable publication for every one interested in Indian mining. 


Price : Rs. 7/50 


(Postage extra) 


Place your orders with : 


MANAGER, 


BOOKS & JOURNALS PRIVATE LTD. 


6/2, MADAN STREET, CALCUTTA-13 
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fit Standard TK Batteries 


in your Industrial Trucks 


All-round saving on battery costs: Compared to ordinary batteries 
for industrial trucks, STANDARD TPg Traction Batteries offer a higher 
capacity-to-weight ratio, an increased service life up to 100% longer, and a 
saving of up to 10% in battery costs. Write today for full details! 
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Canalisation of 


B. L. Jatana 


Mosel River in Western Europe : 


Mocs IS ONE OF THE MAIN TRIBUTARIES OF RIVER 
Rhine in Western Europe. Well known for its 
scenic beauty and vineyards, Mosel has its origin in 
western France and flows northwards first along 
German-Luxemberg border and then winds its way 
to Germany. joining the river Rhine at Koblenz. 
(Fig. 1). 

In course of extensive canalisation projects carried 
out for various rivers in Germany during the last 
fifty years, idea for making the river Mosel navig- 
able for connecting the industrial areas of Lothrin- 
gen with Rhine came up for consideration several 
times. Earliest plans for canalisation of Mosel are 
more than a century old. These were shelved at every 
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relations between France and Germany and change 
in the status of Lothringen area. Any co-ordinated 
plan for the canalisation of Mosel, therefore, could 
not materialise until after the end of second world 
war. In Germany, however, extensive investigations 





* River Mosel is also referred to as ‘Moselle’ in the 


maps. 
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were carried during the last few decades for navi- 
gation schemes on the Mosel. In fact, the first 
barrage at Koblenz was planned before the second 
world war and its construction started during the 
war, then stopped and ultimately completed in 1950. 

The end of war brought about a change in the 
political atmosphere and relations between France 
and Germany became friendly and co-operation 
between the two grew. As a consequence of the 
economic rehabilitation and construction plans 
carried out in Europe after the end of the war, 
demand for the canalisation of Mosel was pressed 
in both France and Germany. The demand was 
more pressing from France on account of the desire 
to connect its Lothringen area through Rhine to the 










pane Fig. 1. Mosel in West 
European waterways net- 


work. 


e Neck 


famous Ruhr area of Germany for obtaining raw 
materials through cheaper water transport. This 
culminated in the signing up of an international 
agreement on 27th October, 1956 between France, 
Luxemberg and Germany for carrying out the 
canalisatlon of Mosel river between Diedenhofen in 


France and Koblenz in Germany. 
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Fig. 2. Lon; 


The Project 

The project for the canalisation of Mosel con- 
sists of making a waterway for 1500-ton ships 
between Diedenhofen and Koblenz by construction 
of 14 barrages (barrage at Koblenz already exists) 
on the river. Each barrage consists of a weir,.a 
lock for ships and a lock for small beats. In addi- 
tion, most of these barrages have a low-head power 
station. The waterway, apart from providing con- 
nection of the industrial areas of France to Rhine 
and Ruhr, would give the area an access to the sea 
harbours in Holland and Belgium. The importance 
of this waterway in context of its contribution to 
the West European waterways is self-evident. 

Out of the 14 barrages to be constructed along 
270 km. length of the river between Diedenhofen 
and Koblenz (Fig. 2), 10 lie in 206 km. stretch of 
the river in German territory. Two barrages are 
located in 36 km. long siretch along the German- 


Luxemberg border and the remaining two are 
situated along the 29 km. stretch in France. 
For 1500-ton ships, a 40m wide and 2.90m 


deep navigation channel is to be created in the river. 
This requires excavation of the river bed in upper 
portion of each pondage, where necessary depth for 
navigation does not exist. This would amount to 
removal of 8000000 m* of overburden and rock of 
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the Mosel river. 


various types from the river bed. Five safety ports 
are to be provided along the canalised stretch. In 
addition, extensive works in cach pondage are to 
be carried in respect of water supply, drainage, 
reads and bridges, arising as result of canalisation. 


Hydrology and Geological Conditions 

The Mosel river has a total length of 545 km. 
and has a total catchment area of 28000 km*. The 
catchment area of the river upto French-German 
border is 11500 km* and further increases to 12000 
km* till its junction with rivers Saar and Sauer. The 
catchment increases to 24000 km* by the joining of 
these tributaries. Thereafter the river flows through 
a narrow valley and the catchment is small. 

The discharge of the river at various locations, 
as worked out from the hydrological observations 
extending uptc last century, are as follows : 


Lowest Average Highest 
discharge discharge discharge 
m'/S m'/S m'/S 
U/S from junction 
with R. Sauer 10 120 2750 
D/S from junction 
with R. Saar 20 240 3850 
At junction with 
R. Rhine 24 270 4100 


RIVER VALLEY DEVELOPMENT 











It would be seen that the difference between the 
minimum and maximum discharges is extraordi- 
narily great and as such water level is subjected to 
great fluctuations. The maximum fluctuation varies 
trom 8m at Trier to 10 m at the confluence of 
the river with Rhine. On account of the material 
brought because of widening of gulleys and the 
cross-spurs in the river, changes in the flow slope 
are very rapid. 

Upto German Luxemberg border, the river 
flows through shell alluvial clay and_ gravel 
deposits. The course of the river further is through 
Shell lime formations of Luxemberg plateau, which 
extend upto the junction with river Sauer. Further 
flow is through Trier basin. The rock formations 
in this region, extending upto Schweich, consist of 
variegated sandstones. Further downstream the 
valley grcws narrow and the river course is through 
Rhinish Hills—formations of schist right upto its 
confluence with Rhine. 


Factors Affecting Planning and Design of 
Various Features of the Project 

Mosel valley is one of the most beautiful river 
landscapes in Germany. Its famous vineyards and pic- 
turesque views cf river Icops attract a large number 
of tourists every year. In fact the character of this 
valiey has come to stay since as far back as Roman 
era of Ist century A.D. The canalisation of the 
river would naturally change the picture. Utmost 
efforts have been made to preserve the original 
character of the valley. while designing the various 
features. 

Ancther factor which greatly influenced plan- 
ning, was the paucity of space for location of bar- 
rages. As has been described above, the Mosel 
valley is extremely narrow. The river has two roads 
and a double-track railway line running along its 
banks. The barrages had to be located in the space 
available. There was practically ‘no choice in 
reducing the length required for weir and locks 
which are fixed from the considerations of maxi- 
mum flood discharge and the size of ships respec- 
tively. That left only the power house which had to 
be accommedated in the minimum possible space. 
The challenge was met by develcping a new type 
of design to meet the requirements. In fact the 
planning of the whole project was a difficult task 
for the design engineers on account of the above- 
menticned factors. It must be said to the credit of 
these responsible for design that they proved them- 
selves equal to the task. 

In order to make fast navigation along the 
waterway possible, it was decided to have the mini- 
mum number of barrages. This was desirable from 
the point of power generation too. It was, however, 
not possible to stick to this criterium entirely be- 
cause of the narrowness of the Mosel valley and 
consequent danger of submerging inhabited areas 
along the river banks. A balance was, therefore, 
struck. The length of the water pools was kept as 
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long as possible. As it is not possible to get the 
required draft for the ships throughout along the 
pendage, it is proposed to excavate the river bed 
In upper region ot ¢ach pool to ensure necessary 
depth for the navigation channel. Finally the opti- 
mum no. of barrages was fixed by working out the 
economics of cost of excavation of the river bed 
as against cost of providing more barrages. The 
deepening of the river bed immediately downstream 
of a barrage is favourable for power generation, 
on account of sinking of water level and consequent 
increase in head. It is expected that navigation 
along the waterway with barrages shall not be 
slower as compared to the navigation along a free 
stream, as the delays caused due to the provision 
of locks would be compensated by faster naviga- 
tion in storage pools, resulting due to decrease in 
velocity of flow. 

The fixing of the capacity of the locks was a 
matter of discussion between the French and Ger- 
man experts. This arose from difference of opinion 
about the estimated future traffic through the 
waterway. French experts estimate the future 
traffic at 11 million toris/year, while their German 
counterparts put it at 34 million tons/year. To 
reconcile the two viewpoiats, provision has been 
made in each barrage for the construction of a 
second bigger lock at a later date, if the _ traffic 
developments warrant it. Provision for a_ bigger 
lock is further dictated by the possibility of deve- 
lopment of ‘push-towing’ type of shipping along 
the Mosel at a later date, requiring wider locks. 

The construction of a second lock at barrage 
Koblenz. which already exists, is to be taken imme- 
diately in hand, as the existing lock is smaller than 
the locks now being constructed in other barrages 
along the Mosel. 

The locations of the individual barrages have 
been fixed from the considerations of topography, 
availability of enough space for all the structures 
and avoiding the flooding of towns, important 
structures etc. 

Description of Various Features of the 

Project 

The description is generally based on the designs 
and plans fer structures lying in the German terri- 
tory. 

4. BARRAGES: 
Locks 

The main lecks in the barrages, for 1500-ton 
ships, are 165m. long, 12m. wide and 3.5m. deep 
at sill. The locks are designed to take two boats 
each 80m. long. 10.5 m. wide, and with a draft of 
2.5m. The sills have been kept 4.0m. to 4.5m. 
below nermal pool level. The lock walls are con- 
crete gravity retaining walls resting on rock with 
a block width of 15m. Small control cabins have 
been provided at head and tail chambers of locks 
for housing the control equipment (Fig. 4). 

The locks shall be used for passing a part of 
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Main lock at Lehmen. 


Fig. 4. 


the discharge in case of high floods. This has been 
kept in view in selecting the gates for the locks. 
The upper sluice gate for lifting and lowering is 
mechanically operated. This is capable of moving 
against flow pressures. The gate can be lifted for 
inspection above the upstream level, without 
having to insert a stoplog for the purpose. The 
downstream gates are mitre gates and are hydrauli- 
cally operated. Provision for stoplogs at both up- 
stream and downstream ends of the lock chambers 
has been made for isolating the gates in case of 
repairs. 

Along with main lock, a small lock 18m. long, 
3.5m. wide and with 1.5m. sill depth, has been 
provided in each barrage for use by small boats. 
(Fig. No. 3). In addition, a ramp for hauling up 


Fig. 3. Typical plan of a 
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and down the sport-boats across the barrage has 
been provided at each barrage. The idea is to 
provide a quick means of crossing to the sportsmen, 
without their having to wait for crossing through 
the lock. Recently, with a view to provide a still 
more speedy and comfortable transport to the 
water sportsman, it was proposed to replace the 
ramp with a boat chute. Experiments to find out 
its suitability are in progress. On its being found 
suitable, it may replace boat ramps wherever it is 
possible. A boat chute is a smal! channel with 
steep slope. The sport boats are carried down the 
barrage along with the swifit-moving water iet 
through the chute. 

Weir 

Ihe weirs in barrages, lying upstream of the 
junction of the river with river Sauer, have only 
two openings of 40m. each. All other weirs have 
three openings each 40 m. wide, separated by 4 m. 
wide piers. On account of landscape preservation 
considerations, the weir has been kept as low as 
possible and in event of high floods the weir would 
get submerged. On _ similar consideration, no 
bridge has been provided over the weir. Instead 
a control gallery has been provided in the body 
cf the weir, connecting powerhouse to the lock 
platform cn the other side, with accesses to cham- 
bers in each pier, housing the control equipment 
for the weir gates. (Fig. No. 5). 

The profile of the weir has been fixed by model 
experiments. Hydraulically operated sector gates 
40m. span have been provided for weirs in the 
German and German-Luxemberg territory. The 


gates have simple construction and can operate 


Trier). 
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fully autcmatic. They can be.operated manually 
also and are capable of operation without electrical 
pewer. The gates move about hinges fixed to the 
dcewnstream side of the weir and thus the thrust 
on the gate is transmitted directly to the weir body 
withcut being transferred to the piers. It was, 
the Jandscape preservation More- 


requirements. 





tion-barrages Lehmen. 





Fig. 7. 


for the weir are seen in position. 


A view of barrage Lehmen. Upstream stoplogs 


Sector gate under 


erection can also be seen. 
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Sector gate 


Fig. 5. Typical weir cross- 


section (Barrage Trier). 







therefore. possible to keep the piers small, meeting 
over, sector gates offer the most economical arrange- 
ment, as established by comparative studies of other 
weir installations. 

Provision for stoplogs has been made both at 
upstream and downstream of the sector gate, to 
isolate it in case of repairs at some future date. 
In addition, stoplogs are being used for forming 
a pit for erection cf gates, during construction. 
(Fig. 6 & 7). 


In the two barrages situated in France, radial 
and flap gates have been provided. 





Fig. 8. 
rage at 


An upsteam view of the recentiy completed bar- 


Trier. Sector gates in two of the openings are 


in lowered position fsr passing the river discharge. 


Fishladder 


The Mcsel river has abundant fish culture. In 
crder to make free movement of fish possible, pro- 
visicn has been made fer a_ fishladder in each 
barrage. These have been located on the divide- 
wail between weir and the powerhouse. The inlet 
to the ladder is in the powerhouse tailrace, which 
is favourable for the attraction of the fish of 
account of turbulent flow in the region. The fish 
basins are 2.5 m. long and 1.8 m. wide. The 
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height of the steps has been kept at 0.25m. An 
automatic arrangement has been provided for 
regulating the flow through fishladder with change 
in pool water level. Special pipe ladders have been 
provided in piers for the eels. 
Powerhouse 

Ail the barrages lying in the German territory 
have a powerhcuse each with four units of tubular 
Kaplan turbine, with a total normal discharge 
capacity of 380 m’‘/sec. In addition, a powerhouse 
with two units with a total turbine absorption 
capacity of 95 m*/sec, is to be provided at barrage 
at Gravenmacher on German-Luxemberg _ border. 
The power production is on run-of-the-river basis. 

On account of the reasons mentioned above, a 
new design has beer worked out for the power 
stations on the Mosel, to meet the various demands 
and constitutes, perhaps, the most interesting fea- 
ture of the project. A new type cf turbine-tubular 
Kaplan turbine has been developed fer the Mosel 
power stations. The characteristic feature of the 
design is its tube like arrangement, consisting of a 
conduit between the forebay and the tailrace, doing 
away with the spiral and the elbow draft tube— 
features of a conventional powerhouse. The con- 
duit has its axis a little inclined with the horizontal. 
The turbine is mounted with its axis coinciding 
with the axis of the conduct. (Fig. 9). The flow 
through the turbines is axial. The turbines are 
doubly regulated. 

The generators lie in water-tight housings in 
the passage of water in the conduits. On hydrau- 
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Fig. 10. A view of the generator housing, power house 


Trier. 
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lic consideraticns it is desirable to keep the size 
of the generator minimum possible. This is pos- 
sible by increasing the generator speed. which is 
not easy in this case because of the restricted tur- 
bine speed on account cf the low head. This pro- 
blem was solved by providing a planetary gearing 
between the turbine and the generator for stepping 
up the generator speed, with a conversion ratio of 
1:10. There is a loss of | to 14%, in transmission 
but it is compensated by the high efficiency of the 
fast moving generator. It has been fully estab- 
lished by means cf model and pilot turbine studies 
that this new type cf turbine is at least as efficient 
as the conventional one. 

It would be interesting to know as to how far 
the requirements have been met by this design. 
Comparing with the existing powerhouse at 
Keblerz which has four vertical convertional Kap- 
lan turbines of same capacity as those at the new 
power station at Trier, as against a powerhouse 
length of 68.8m. at Koblenz, the powerhouse at 
Trier is only 45m. long. There is considerable 
reduction in height too in the new design. (Fig. 11). 

The capacity of a single unit in Mosel power 
stations, is about 4000 kW. the figure varying a little 
for individual locations. On account of the great 


























Fig. 11. 
Power Station, Koblenz Power Station, Trier 
(Vertical Kaplan Turbines) 

















(Tubular Kaplan Turbines) 














Fig 12. A view of power house, Lehmen under con- 


struction. Shuttering for draft tubes for two units can be 


clearly seen. 


seascnal fluctuation in flow in the river, the energy 
production would go down during lean periods. 
In order to improve the energy production, it is 
propcsed to operate the chain of Mosel power- 
stations by co-ordinated releases (Schwell Betrieb). 
The water in case of low discharge would be stored 
up at Trier and let down to the power stations 
dcwnstream at the time of maximum demand to 
meet the peak loads. It would be stored up in 
the lowest stage at Koblenz, which would act as 
balancing pool and from there released uniformly 
to the downstream. The operation would, how- 
ever, be restricted because of the limit cn the water 
level fluctuations, which has been fixed at 0.6 m. 
on acccunt of navigation consideration. 

It is propesed to construct pump stcrage plants 
cn the Mosel after the completion of present pro- 
ject. One ci the schemes--the Lower Mosel 
pump-storage plant, which would be constructed 
between Mueden-Lehmen and Koblenz, would 
have four 90 mW. sets cperating under an average 
head of 300 m., with maximum turbine discharge 





Fig. 13. A downstream view of the power house at 
Trier. ‘Need'e’ Stoplogs for isolating the draft tubes from 


the tailrance, can be seen. 
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of 150 m’*/sec. and a pumped output of 8) m'°/sec. 

The total installed capacity of ten power stations 
is 1,65,C00 kW. and the annual power production, 
including that of power station at Koblenz is 810 
Mic. kWh. 

B. STORAGE POOLS: 

Ihe length of storage pools varies from 13 to 
29 km. The depth of the navigation channel has 
been kept at 2.90 m, out cf which 2.70 m. is to be 
provided below the ncrmal pool elevation and 0.2 m. 
by the back storage due flow over the weir. In 
upper perticn cf each pool, on account of non- 
availability of the required depth. This requires 
extensive under-water excavation of ioose material 
and rock. The navigation channel is to be 40m. 
wide. 

C. SAFETY HARBOURS: 

Five safety harbours are to be provided for 
giving refuge to the ships in case of high floods 
and ice. The distance between these ports varies 
from 28 km. to 50 km. 

D. AUXILIARY WORKS: 

Apart from the main work, extensive works 
like raising of the roads, relocation of drainage and 
water supply systems, raising of the bridges, 
stability of the slopes. water proofing of the build- 
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Fig. 14. Upstream view of power house, Trier afte 
completion. 
ing on acccunt of rise in ground water level etc., 
arising as a result of canalisation, have to be carried 
cut. These have been planned in detai! and form 
an integral part of the project. 
PLANNING & CONSTRUCTION SCHEDULE : 
Under the international agreement. an_ Inter- 
national Mese! Corporation with its seat in Trier 
(Germany). ccnsisting of representatives of Ger- 
many, France and Luxemberg has been created. 
The cerporation is responsible for all the financial 
problems and the execution of the project. It works 
in co-operation with the national agencies of the 
participating countries. who are responsible for the 
actual planning and construction of works falling 
in their respective territories. Works falling on the 
ccmmon German-Luxemberg border are being con- 
structed from the German side. 
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Fig. 15. 


completion. 


Downstream view of power house, ‘Trier after 
Fishladder on the divide wall can be seen on 
the right. 


The construction of the various works under 
the project started in 1958. ‘The barrage at Trier 
is complete and that at Lehmen is nearing comple- 
tion. Barrages at Detzem, Wintrich and St. Alde- 
gund are in various stages of construction. Work 
has started on all the barrages since March, 1961. 
It is expected that the project would be completed 
by the end of 1963. The schedule for the project 
of this magnitude is extremely tight. The project 
is being executed with commendable zeal and high 
tempo. 





The total cost of the project, including naviga- 
tion structures, powerhouses, storages and auxiliary 
works between Diedenhofen and Koblenz is about 
650 million DM (Rs. 78 crcres). Out of this about 
one third is for energy production. 
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Power Shortage 


HE problem of power shortage in our country 

persists, and it appears, that this situation will 
continue even if the targets in the Third Plan are 
fulfilled. Already it is evident that the targets fixed 
in the Plan fail short of the demand : even the tar- 
gets fixed in the Second Plan have not been accom- 
plished. As power is an essential requirement for 
the promotion of industrial development, any short- 
fali in planned production of power will mean a 
serious dislocation cf industrial development all 
along the line. The Third Plan envisages an in- 
crease in the installed capacity from 5.7 million to 
13.4 million kW. This indeed is quite a rapid rise 
but is far below the need. We are sure the autho- 
ritics are well aware of this situation. We are, 
however, unaware of the considerations as to why 
a steeper rise in the installed capacity has not been 
visualised. Probably the shortage cf foreign ex- 
change is one major consideration. But is the 
technica! and managerial capacity to handle such a 
rapid pace of installation another factor in their 
mind ? Unless the authorities clearly state their 
mind in this respect it would not be fair to anti- 
cipate their problems and approach. 

It is indeed true that foreign exchange has be- 
come a crucial bottleneck. On the other hand 
unless adequate pcwer is available, industrial out- 
put even from the present plant capacities of vari- 
ous factories wculd not be available for export 
purposes. We, therefore, think that a far greater 
quantum of foreign exchange should be allocated 
for power development than has been done in the 
Third Plan. It should also be noted that power is 
to be on the shelf well ahead of the time when 
industrial units are ready to make use of it. In 
other words. in order to serve the new industrial 
plants to be set up during the fourth Five Year Plan 
power plants shculd be installed even before the 
fourth Plan begins. 

We do not want to underestimate the great work 
that our engineers, either in the centre or in the 
states. are doing in the field of power development. 
But we are of the opinion that possibly better results 
would be achieved if the departments of power are 
separated from those of irrigation at all levels. 
Most of our leading engineers are  irrigation- 
oriented due to the very nature of our country’s past 
tradition and development. But the situation is 
now fast changing, and in this process of change 
itself power is taking an active part. It should, 
therefore, be given the pre-eminence that it deserves. 

For a long time to come hydro-electric develop- 
ment will maintain its lead in power development. 
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But in the last few years we have had the experi- 
ence of fluctuations of power production due to 
fluctuations cf water supply in the dams. There- 
fore, greater stress needs now to be given to installa- 
tion cf thermal power stations at suitable sites to 
assure continuity of supply. 

It would be worth considering whether a Central 
Electricity Generating Board need be constituted, 
with zonal branches, so that the power generation 
throughout the country is not only planned and co- 
crdinated but also executed centrally, at least so 
far as the major stations are concerned. This will 
no doubt, have certain constitutional difficulties, but 
in view of the critical situation that industrial deve- 
lopment is facing and will continue to face for 
years to come some such approach of a drastic 
nature will be necessary if our rate of economic 
growth is net to be slowed down at this critical 
phase. 

* * * 

In this context it would be interesting to take 
note of the werk of the Central Electrical Generating 
Board in the U.K., although we have no desire to 
equate the two situations. It was entrusted with 
the duty of ensuring economical and co-ordinated 
supply of electricity while having due regard 
to amenity. All who know the work of the U.K. 
Board would probably say that the first of these 
responsibilities is being met with success. 

‘In spite of the increasing cost of plant and con- 
struction work, the capital cost of conventional 
generating plant has been brought down from 
£67/kW in 1948 to an estimated £37/kW for the 
large 2000 MW stations that are now being put in 
hand; at the same time, the efficiency has risen 
from 27%, to a figure that may be as high as 37.5°° 
for these new stations. Skilful siting of the new 
base-load stations on the cheap-coal fields has mini- 
mized the transport cost of fuels and has cushioned 
the industry against rising coal prices. In the light 
of greater coal availability, the nuclear programme 
has been cut back to a far lower level than that 
fixed during the Suez Crisis of 1957; and though 
the cost of nuclear power from the last station to 
be ordered at Sizewell is still estimated at an appre- 
ciably higher figure than that from the West Burton 
conventional station that will be built concurrently, 
the capital cost of nuclear stations has fallen from 
a 1957 level of £160/kW to the Sizewell level of 
just over £100/kW. 

‘In the field of transmission, the Board have 
recently announced their immediate intention of 
adopting 400 kV as their standard voltage for h.v. 
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transmission—a voltage as high as any at present 
in industrial use outside Russia, where atmospheric 
conditions are far more favourable. All this is 
backed by a greatly strengthened research depart- 
ment.’ 


* * * 


The press reports of the Public Accounts Com- 
mittee’s report on the Damodar Valley Corporation 
for “bad planning”, conjectural estimates and for 
not taking timely action against delinquent officials 
makes very depressing reading. The DVC started 
its career with great hope and expectation, but it 
seems now these have faded away and it has 
practically become a usual govertimental machinery 
for executing projects, with little difference. The 
responsibilities for the faults of omission and ¢com- 


mission mentioned by the Estimates Committee 
naturally belong to it. But, on the whole, the 
reduction in the stature of the DVC as a public, 
autonomous corporaticn is due not only to itself 
tut also to the participating governments. Its auto- 
nomy is nominal and false, as we have pointed out 
more than once in these columns. We do not ex- 
pect, under these circumstances, the DVC ‘to deliver 
the goods’—which are both tangible and intangible. 
It would be but proper on the part of the participating 
governments to decide their minds about the real 
character of the DVC once for all. In case it has to 
maintain its autonomcus character it should be head- 
ed by independent persons. These remarks should not, 
however, mean any reflection on the present mem- 
bers cf the DVC but are only meant to be a criti- 
cism of the system of its traditions and its working. 


@)tl am Grelalaaioltianels: 


Mr. D. Mookerjea is a frequent contributor to 
cur journal and is Chief Engineer of the Kosi 
Project in Bihar. 


Mr. 5. W. Tewari had his Electrical Engineering 
education at the Delhi Polytechnic, Delhi, obtaining 
All India Diploma in 
Electrical Engineering of 
the All India Council 
for Technical Education 
in 1948. He qualified 
for Associate Member- 
ship Examination of the 
Institution of Electrical 
Engineers (London) in 
i95C and was _ elected 
Graduate member _ the 
same year. 

He had his practical 
training with M/s. Cawnpore Electricity Supply 
Corporation Ltd. and Delhi Central Electric Power 
Authority. In 1949 he joined the D.C.E.P.A. Delhi 
and worked for about 14 years with the Authority. 
Later worked for one year at the Hirakud Dam 
Project and about five years in the M.E.S. He 
joined Central Water and Power Commission 
(Power Wing) in 1956. His major work in the 
C.W. & P.C. has been load-growth studies after 
ficld surveys and assessment of future power demand 
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of the states in the Northern and Western Regions 
of India for the coming 20 years. 

Recently elected Associate Member of the Insti- 
tution cf Electrical Engineers (London). 
Mr. B. L. Jatana after taking the B.Sc. degree 
from Agra University, entered University of Roorkee 
and graduated in civil 
engineering in 1955. He 
jeined the Uttar Pradesh 
Irrigaticn Department as 
Assistant Engineer in 
January 1956 and work- 
ed as Assistant Engineer 
(Designs) Rihand Dam 
Design and _ Planning 
Directcrate, first at Alla- 
habad and then at Pipri 
(Dist. Mirzapur) upto 
March, 1969. In March, 
1960, he took leave from 
the department and came here in Germany, as Govt. 
of India Scholar under the German Federal Govt. 
Scholarship scheme. Here he was with M/s, Dyc- 
kerheff & Widmann for some time and then worked 
in the Mosel Project from July, 1960 till March ’61. 
Since April, 1961 he is working as Volunteer Assist- 
ant under Prof. Dr.-Ing. Franke, Lehrstuhl fuer 
Hydaulik & Gewaesserkunde, Institute of Techno- 
logy, Munich. 
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Technical Notes & News 


A. E. 1. AND ITS EQUIPMENT AT BHAKRA 


A= WERE ABLE TO SECURE THE CONTRACT FOR 
Bhakra Power House equipment in open 
competition with the world. East and West are 
united at Bhakra, where the A.E.I. generators are 
coupled to the turbines and busways manufactured 
by Hitachi of Japan. 

It may be of interest to note that on a price basis, 
the Bhakra generators represent about two days’ 
cutput from the A.E.I factories, and that, when 
delivering full power, the generators would pay for 
themselves in about 30 days. About 4,750 tons of 
matcrial were shipped from England to build the 
generators, and 2,250 tons are rotating when the five 
generators are running, the total downward thrust 
on the five huge thrust bearings being about 4,250 
tons when the turbines are delivering full output. 

Although the generators are conventional in 
design, they incorporate one or two interesting 
features. The oil tanks of the thrust bearings, which 
may be seen between the casing top and the exciter 
doors, were the most outsize pieces ever handled by 
Indian Railways. The stator was shipped in thirds, 
instead of quarters. as is more usual for this size cf 
machine, each weighing about 50 tons in its specially 
shaped packing case. Thereby, the Indian Govern- 
ment was saved very much transportation expendi- 
ture. for by careful design to tit the railway gauges, 
readily available 50-tcn well wagons could be used. 
Also the fifteen stator thirds were transported from 
ship-held to site without touching the ground ; 
demurrage and wharfage charges on the whcle con- 
tract were nil. This was a unique achievement by 
A.E.1. (India) Private Ltd.. and an example of the 
help and co-operation on the part of the docks, cus- 
tems and Railway Authcrities who cannot be too 
highly praised. 

Three poirt lifting, instead of the more usual and 
easier two cr four point slinging, also jcining and 
very accurate lining up of huge, heavy, 3 and 9 
piece components of the generators on site, was 
quickly mastered by the Indian staff. It is to the 
great credit of the Punjab State Electricity Board that 
there was only one A.E.1. supervisory engineer on 
site during the whole 3 year construction period of 
these generators and their associated equipment. 
even during and after the flooding of the power 
house in 1959. Two A.E.I. tradesmen armature 
winders were on site to supervise the highly skilled 
work of inserting and connecting the stator coils at 
the yoke joints. also the terminals, which had to be 
shipped separately from railway gauge considera- 
tions. The stator windings of large A.E.I. machines 
are about the only ones in the world where indivi- 
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dual transposed groups are insulated from each 
other inside the machine, being joined for the first 
and only time at the generator terminals. The coils 
are also baked and pressed accurately to slot size, 
and heated for insertion. Whereas such windings 
cannct be tackled in their entirety by semi-skilled 
labour, it has proved possible at Bhakra to maintain 
the highest winding standards, by teaching reliable 
semi-skilled men one or two of the many operations. 
Most manufacturers now-a-days have armature coils 
which are narrower than slot size, the gaps being - 
filled with mica strips. and the coil-to-coil, and coil- 
to-terminal joints being relatively simple cable-joint- 
ing work. The merit of the latter method is reduc- 
tion cf manufacturing costs, and skill required ; the 
merit of the A.E.I. method is that the cendition and 
ccrrectness of the transposed groups can be easily 
checked at the terminal beard at any time. without 
even uncovering the winding. 

After the first three generators had been com- 
pletely submerged in water during construction on 
site at the time of the collapse of the much-publicized 
hoist chamber, this winding feature was the main 
reason why it was possible to know with absolute 
certainty that the winding could be dried out, and 
thus no replacement of windings was found to be 
necessary. Nor indeed was any piece of the flooded 
generators repiaced, despite severe pitting of parts 
which were submerged for over two months, and 
despite the fact that the lower ends of the stator 
coils were dipped in a swirling river for weeks. The 
three affected generators were rigorously and success- 
fully tested to undiminished standards, and have 
since been proved to carry at least full rated over- 
load continuously, after almost one year on commer- 
cial operation. If any proof were needed this 
exemplifies the hidden A.E.I. quality which cannot 
be laid down in a specification. It depends only on 
the integrity of the manufacturer. 

The rotating part of each generator comprises a 
27 ft long shaft. onto which is coupled a flywheel 
and 36 clectromagnets or poles. The total weight is 
435 tons, and the assembly was shipped to site in at 
least 40,000 pieces for each generator. These were 
assembled to within an accuracy of 0.002” by Indian 
workmen, under the instruction and supervision of 
an A.E.I. specialist core-builder. To their great 
credit, the Indian staff rapidly learnt to do this rather 
complicated precision work, and lived up to the old 
adage that “Where there is a will there is a way”. 

The associated equipment comprise the follow- 
ing :— 
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1. Automatic voltage regulator and field control 
equipment, 

This regulator is of the most modern type and 
gives rapid, instant corrective response to any change 
in the transmission system stated under healthy and 
faulty conditions alike, at any selected distance 
from the generator. It is eminently suitable for a 
hydro station which will in due course be connected 
to an extensive high voltage long-distance transmis- 
sion system, for it is capable of maintaining system 
voltage stability, and when necessary reversing the 
exciter polarity with no switches or contactors in- 
volved. It comprises a very long life magnetic 
amplifier and amplidynes feeding the exciter directly. 
There is no pilot exciter. The exciter is conven- 
tional, feeding the rotor via a two-pole disconnector 
switch. 

2. Mechanical 
ment, 
These give discriminating alarm and_ tripping 

signals automatically if any overheating or fault 

shoulc occur—and use well-proved and well known 

A.E.I. equipment, the relays being of the instantly 

accessible draw-out type. 


and Electrical protection equip- 





3. Automatic Synchronizing equipment 

When switched on, this equipment automatically 
builds up the generator voltage, automatically con- 
trols the turbine speed until it is slightly faster than 
the system, then automatically connects the machine 
to the system at the right moment, and only when 
all the conditions are satisfied. After synchroniza- 
tion, it switches itself cff, and the voltage regulator 
balances itself and gces into automatic control, 
without being touched by hand. The synchronizing 
equipment is of a well established type, and has 
proved to be very satisfactory. 
4. Fire Protection equipment 

One ton of Carbon Dioxide gus will be auto- 
matically discharged into the respective generator 
casing should there ever be tie misfortune of an 
internal electrical fault causing a fire. The machine 
will also disconnect itself, and stop under the action 
of its brakes. 
5. Station Battery 

An up-to-date conventional A.E.I. 700 ampere 
hour 220 volts d.c. battery, complete with switching, 
distribution and charging arrangements is installed. 


JAPANESE MACHINERY HELP ECONOMIC CONSTRUCTION IN ASIA 


Plant and equipment supplied from Japan 
‘through reparations, economic cooperation, or nor- 


mal trade channels, are playing an increasingly 
significant role in the economic construction cf 
Asian countries. 


In Burma, the Philippines, Indonesia, Malaya, 
Pakistan and many other countries, you will find 
textile mills, paper plants, canneries, steel works, 
iron and non-ferrous ore mines, and a vast variety 
of other industrial facilities where Japanese machines 
and teols are used. Similar activities are being €x- 
tended to some newly-independent nations in Africa 
as well. 

Probably one of the essential factors in the ex- 
ploitation of these countries is the development of 
electric power sources. The large number of dams 
being built there are designed not only for the 
irrigation of agricultural areas but also for the ccns- 
truction of all-important hydro-electric power 
Stations. 

A case in point is the hydro-electric power deve- 
lopment in India, where Japanese generators, trans- 
formers, circuit breakers and many other items of 
electrical equipment are making a significant con- 
tribution to the building of power plants. 

One Japanese heavy machinery manufacturer. 
Hitachi Ltd., has already supplied to India many 
water-turbine generators, transformers, steam power 
plants and so forth (for the Bhakra Dam, Gandhi 
Sagar Dam, Kotla Power Station, Ganguwal Power 


Station, Hirakud Pcwer Station, Munirabad Power 
Station, Satupura Steam Power Plant and other 
many plants at Madras, Andhra, Bombay, Pykara, 
etc. j. 

The best-known of these projects is the Bhakra 
Dam in Punjab State. which was completed in 
November, 1960, at a total cost of $389,000,000. 
Hitachi supplied 150.006 HP Francis-type turbines 
with an aggregate potential of 456,090 KW. This 
was a major contribution to the dam, along with 
British generaiors and transformers, American trans- 
pert and construction machinery, West German 
and Italian switch boards, Swedish switch gear, 
Yugoslav cranes and Austrian circuit breakers. 

Ameng the many items of cquipmeni Hitachi is 
now manufacturing for India is a king-size spiral 
casing to be supplied to the Hirakud Power Station, 
which is situated 500 kilometers west of Calcutta. 
It is for a 38,003 KW (52,000 HP) Kaplan water 
wheel. 

Hitachi is alsc manufacturing thermal power 
generation equipment for India. A 10,000 KW 
turbine generator has recently been completed at 
the Hitachi Plant of the firm. 

This is the first of three turbine generators the 
plant is building for Indian power stations. The 
other two are a 30,000 KW generator for the Nerol 
Power Station and another for the Hadoagasin 
Station. 
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Approved for use in mines 
and Conforming to B.S. 2826—1957 (Heavy Duty) 


Manufactured for the first time in India 
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Reduce down-time and repairs 


When you replace worn out parts with genu- 
ine CAT-built Parts, you can be sure of less 
down-time in the future...sure of reduced 
wear, longer life under the most demanding 
work conditions. 

Genuine CAT-built-Parts also assure you 


CATERPILLAR* 


* CATERPILLAR ond CAT are registered trade-marks of 
Coterpillar Tractor Company 


IWT-LT. 1733 
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genuine 


CAT-BUILT 











Cat- built Oil Filters effectively protect 
precision parts of the hydraulic, lubri- 
cating and fuel systems...ensure this by 
filtering all fuel twice. They remove the 
minutest particles to prevent excessive 
wear; prove far cheaper than new parts, 
service bills and machine down-time 











higher profits because CAT-built replacement 
parts are made to the same standards as parts 
for new machines...are pre-tested in the 
laboratory, in the factory and in the field. 
That is why you can be 100% sure when you 
buy genuine CAT-built Parts. 


IN SERVICE Z LIES SUCCESS 


LARSEN & TOUBRO LIMITED 


Cochin P.O. Box 55 
Bangalore P.O.Box 98 
Lucknow P.O.Box 149 


Bombay P.O. Box 278 e 
Madras P. Bag 5247 ° 
Ahmedabad P.O. Box 283 ° 





